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EXECUTIVE SUMMARY

This is the Final Renort of the statistical evaluation of the effectiveness
of Federal Motor Vehicle Safety Standard (FMVSS) 207: Seat Back Locks (Only).

FMVSS 2Q7 is a death—~and-injury reduction Standard which requires a self-
locking restraining device for folding seats and seat backs, that must meet
specified static load tests. The Standard became effective 1 January 1968.

The principal objective of this analysis is to determine if the effects of
seat back locks on injury avoidance can be determined from statistical analyses
of existing mass accident data from Texas (1972-1974), New York (1974) and
North Carolina (1973-1975). A total of over 600,000 cases of driver involvement
in frontal collisions are analyzed. Only domestic vehicles of known body style,
make-model and model year that were involved in single vehicle or two-vehicle
accidents were included.

Other objectives are (1) to analyze the fatality rate of front and rear
seat occupants using Fatal Accident Reporting System (FARS) data, to determine

whether seat back locks increase the possibility of rear seat occuﬁants being

trapped and killed in panic situations where quick emergency exit from the car
is required and (2) to analyze a limited computerized portion of National Crash
Severity Study (NCSS) data on seat fallure and injury.

The purpose of these evaluations is to provide a better understanding of
the effects of seat back locks on deaths and injury severity. The basic measure

of effectiveness isldefined as follows:

Injury Rate for Drivers of Injury Rate for Drivers of
Effectivenes . .
of S:at Backs = 1- Post~Standard, 2-Door Cars x Pre-Standard, 4-Door Cars % 100
Locks Injury Rate for Drivers of Injury Rate for Drivers of
Pre-Standard, 2-Door Cars Post-Standard, 4-Door Cars

Thus, effectiveness is measured by computing the percent difference between the
Pre~ to Post-Standard ratio of injury rates for drivers of 2-door and 4-door

cars, respectively. This effectiveness measure is formulated with the realization
that 4~door cars received the same modifications (which were mandated by other
Standards that went into effect at about the same time as FMVSS 207) as were made
in 2-door cars, except the seat back lock. Thus, by looking at the changes in

injury distributions of drivers of 2-door cars before and after the implementation
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of the Standard and comparing this with the analogous data for drivers of 4~door
models, one can expect to assess the impact of the Standard on injury reduction.
In effect, the 4-door vehicles are being treated as a control group.

Before effectiveness values were computed, the data were smoothed by fitting
hierarchical, log-linear models to contingency tables composed of the variables
Injury, PrePost, Vehicle Body Style (2-door or #4-door) and selected control vari-
ables for each state-year of data. Three distinct injury dichotomies were used:
KA vs. BCO,.¥AD vs, CO and XABC vs. 0. Modeling served the dual purpose of
smoothing the data by removing random variability due to small cell frequencies,
and of revealing the strength and pattern of various interactions among the
variables comprising the contingency tables.

The smoothed data were then adjusted (standardized) to allow for the direct
comparison of injury rates. Adjustment of the data was necessary in order to .
insure that the overall effectiveness estimates were not affected by different
distributions of Pre~ and Post-Standard, 2-door and 4~door vehicles across dif-
ferent levels of control variables. On the average, the net impact of modeling
and adjustment was to increase the value of effectiveness estimates by roughly
two to three percent, while slightly reducing the variability of these estimates.

The results of the analyses—-shown in the table below--~do not support the
hypothegis that the introduction of seat back locks in 2-door passenger cars re-
duces the injury risk to drivers in these cars. That is, the results do demonstrate
that this aspect of the Standard has not been significantly effective in reducing

injury on a broad basis.

OBSERVED EFFECTIVENESS* OF SEAT BACK LOCKS
IN STATE ACCIDENT DATA, FRONTAL CRASHES

KABC vs O KAB vs CQ KA vs BCO
State Year Effect- |( Standard Effect- | Standard Effect- | Standard
iveness | Deviation jveness | Deviation iveness | Deviation
1972 -1.6 % 2.9 % -1.3 % 3.5 % 4.9 % 6.1 %
Texas 1973 -0.7 2.9 -3.% 3.6 -12.7 7.6
1974 -8.3 3.4 -10.3 4.3 1.9 7.7
New York 1974 -7.2 3.4 -12.1 4.4 -17.9 8.8
1973 -7.9 6.8 -3.7 8.8 -44.4 23.5
North 1974 | -14.6 7.4 -19.9 | 10.6 -19.0 | 20.9
Carolina ’ ' ' : ’ )
1975 5.6 6.0 14.9 7.5 26.5 13.7

%
See effectiveness formula on page v.
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While the analysis was not completely successful in removing all confounding
effects, it is reasonable to infer that the effect of seat back locks on driver
injury risk, if ény, is small and very difficult to quantify, given the potential
for confounding effects from the implementation of other Standards, the steady
increase in sales of 2~door cars (and the corresponding decrease in 4-door car
sales) since 1966, vehicle weight differences among 2-door and 4~door cars, and
potential differences of age, sex, socloeconomic and personality factors be-
tween drivers of 2-door and 4~door cars.

The question of possible rear seat occupant entrapment in accidents involving

fire and/or explosion or immersion was also examined by testing the hypothesis

that the presence of seat back locks increases the probability of rear seat occu~
pants of 2~door, Post-Standard cars being killed as a result of their being trapped
by the seat back lock in panic situations. Empirically, this "trapping" effect

was defined as:

Fatality Rate for Occupants Fatality Rate for Occupants
Trapping / of Post-Standard, 2-Door Cars x of Pre-Standard, &4-Door Cars y _ 1 % 100
Effect = Fatality Rate for Occupants Fatality Rate for Occupants

of Pre~Standard, 2-Door Cars of Post-Standard, 4~Door Cars

-

Results obtained from 1975-1978 FARS data indicate that there is an estimated
19 percent decrease in the Pre~ to Post-Standard ratio of rear seat occupant
fatality rates corresponding to 2-door,. Post-Standard vehicles. It can be specu-
lated that any potential adverse effect due to entrapment is outweighed by the
beneficial effect of a rigid seat back which acts as a restraint on the forward
movement of rear éeat passengers in a crash, thus reducing the likelihood of
serious or fatal injury. 1In ény event, the data do not support the hypothesis
that seat back locks increase fatalities due to their trapping effect.

A brief, limited study of computerized NCSS data from April 1978 through 1979
was conducted to study data on driver injury and seat failure. Here, seat fail-
ure refers to seat deformation as well as failure of the seat adjuster, seat
track or seat back locks. The data indicated that the likelilhood of fatal or
critical injury is about five times greater given seat failure; the probability of
escaping any injury is about three times higher with no seat failure, compared
to cases with seat fallure.NCSS-derived seat failure rates for Post-Standard cars,

however, were not lower than those for Pre~Standard cars.



ACKNOWLEDGMENTS

The work performed by CEM in statistically evaluating the effectiveness
of gseven Federal Motor Vehicle Safety Standards is the product of an inter-
disciplinary team effort.

Dr. Gaylord Northrop is the Principal Investigator of thils project, and
participated in the development and implementation of the approach and the
analyses of the results. Mr, John Ball and Mr, Jim Knoop are the principal
authors of this report. Mr., Edward Sweeton contributed to the computer pro-
cessing and analysis.

Other members of the Study Team who contributed in various ways to the
report include:

Ms. Kayla Costenoble
Mr. Thomas Bzik

Dr. Hans Joksch

Mr., Joseph Reidy

Dr. Michael Sutherland
Dr. Brian Hickie

CEM is grateful for assistance provided by the Texas Highway Department,
the New York Department of Motor Vehicles and the Highway Safety Research Center
(University of North Carolina) in the acquisition and processing of their state's
accident data. Mrs, Carmela Miller, Ms. Marjorie Wallace, Mrs. Teresa Mayer
and Mrs., Arlene Bene also provided invaluable clerical support in the preparation

of this report.

This study has benefitted throughout from the detalled reviews and con-
structive comments of the NHTSA Contract Technical Manager, Dr. Charles Kahane.
Any errors in analysis or interpretation of data and results are, of course,

solely the responsibility of the authors of this report,

vi



TABLE OF CONTENTS

Section Title
1.0 INTRODUCTION

1.1 Background

1.2 Objective and Purpose

1.3 Scope of Analysis

1.4 Approach

1.5 Limitations of the Study

) Outline of the Report

1.7 References for Section 1

SUMMARY OF ANALYSES PERFORMED FOR FMVSS 207

NN NN N
AP LWLOWWWPRODOPONDE O

Measures of Effectiveness
Estimated Effectiveness of FMVSS 207
1  Effectiveness of FMVSS 207 in Reducing Driver Injuries
.2  Analyses for Trapping
3  Occupant Injury and Seat Failures
Evaluation of the Driver Injury Analysis
1l  Overall Success of the Analysis
.2 Limitations of the Driver Injury Analysis
3 Credibility of the Analysis
Evaluation of the Rear Seat Occupant Analysis
.1 Overall Success of the Analysis
2 Characteristics and Limitatlions of the Rear Seat
Occupant Analysis
Credibility of the Analysis

.

[ 3]
-

I~
(923

ANALYSIS OF MASS ACCIDENT DATA AND NCSS DATA

Analysis of Driver Injuries

3.0

3.1

3.1.1 Analysis Approach

3.1.2 Data Characteristics and Variable Selection
3.1.3 Analysis of Mass Accident Data

3.2 Analysis of Rear Seat Occupant Fatalities
3.2.1  Background

3.2,2 Data

3.2.3 Analysis of FARS Data

3.3 Analysis of NCSS Data on Seat Intrusion
3.3.1 Background

3.3.2 Data Analysis

3.4

Raferences for Section 3
APPENDIX A: TFULLY CROSS CLASSIFIED TABLES OF OBSERVED STATE MASS
ACCIDENT DATA

APPENDIX B: COMPLETE MARGINAL ASSOCIATIONS OF MODEL EFFECTS FOR
STATE MASS ACCIDENT DATA

APPENDIX C: SUMMARY OF EFFECTIVENESS RESULTS FOR OBSERVED UNADJUSTED
STATE MASS ACCIDENT DATA

APPENDIX D: CONFIDENCE LIMITS FOR A DOUBLE RATIO OF PROBABILITIES

vii

= F:
i o
[

iy
LU B W

NN NNMNMNOMNNOONNBNRON N
[ S U U T S S A R A TN A | 1
Hi~=~ B WOooooo~-~NOAN =
[ Ne e



FMVS3S

CEM

HSRC

FARS

NHTSA

TAD

KABCO

BMDP

NCSS

AIS

SAE

ABBREVIATIONS USED

Federal Motor Vehicle Safety Standard

The Center for the Environment and Man, Inc.

Highway Safety Research Center

Fatal Accident Reporting System

National Highway Traffic Safety Administration
Traffic Accident Data Vehicle Damage Scale

"R" Killed; "A", "B", "C" Injury Levels; "O" No Injury
Biomedical Computer Programs

National Crash Severity Study

Abbreviated Injury Scale

Society of Automotive Engineers

viii



1.0 INTRODUCTION

1.1 Background

This report is the third in a series of Task 3 Final Reports on the statis-
tical evaluation of the effectiveness of seven Federal Motor Vehicle Safety
Standards (FMVSS). This work has been conducted under Contract DOT~-HS-8-02014
by The Center for the Environment and Man, Inc. (CEM) and its subcontractor, The
Highway Safety Research Center (HSRC) of the University of North Carolina. The
seven FMVSS étatistically evaluated are:

e FMVSS 108: Side Marker Lamps (Only)

e TMVSS 202: Head Restraints

e TIMVSS 207: Seat Back Locks (Only)

o TMVSS 213: (Child Seating Systems

e TMVSS 214: Side Door Beams

e TIMVSS 222: School Bus Seating and Crash Prevention
e TFMVSS 301l: Fuel System Integrity

The statistical evaluation of the effectiveness of FMVSS 207 (Seat Back
Locks only) is presented in this report. Previous work is described in [1] and [2].

FMVSS 207 originally went into effect on 1 January 1968, at which time it
was applicable to passenger cars only. The Standard was basically adapted from
the Society of Automotive Engineers (SAE) Recommended Practice J879 which orig-
inally appeared in November 1963. The major impact of the Standard was that it
required a self-locking restraint device for folding seats and seat backs., In
fact, the introduction of seat back locks was the only apparent change made by
the manufacturers in response to FMVSS 207. The application of the Standard was
extended to multipurpose passenger: vehicles, trucks and buses as of 1 January
1972. At this time, additional requirements and specifications were added to the
Standard, including the proviso that the seat remain in its adjusted track po-
sition during load application. In addition, various aspects of the Standard

were clarified and restructured.

The general requirements of FMVSS 207 are listed below. They apply to
passenger cars, multipurpose passenger vehicles, trucks and buses.

1. Each occupant seat, with the exception of folding auxiliary
jump seats and side facing seats, must be able to withstand
specified loads in forward and rearward longitudinal direc-
tions. These loads include an amount equal to 20 times the
weight of the seat and a load equal to a 3300 inch pound
moment about a defined seating reference point, The seat
must remain in its adjusted position during the application
of each force.

2., With the exception of a passenger seat in a bus or a seat
having a back that is adjustable only for the comfort of
its occupants, hinged or folding seats or seat backs must
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be equipped with a self-locking restraining device. Each
device must have a release control. The device must not
release or fail when:

- A force of 20 times the weight of the seat back is
applied through the center of gravity of a forward
facing seat back, or

- A force of 8 times the weight of the seat back is
applied through the center of gravity of a rear-
ward facing seat back.

Additionally, the restraining device must not release or
fail when subjected to an acceleration of 20 g.

3. The control for releasing the restraining device must be
readily accessible to the seat occupant. It must also be
readily accessible to any occupant in a seat immediately
to the rear.

4. Seats that are not designated for occupancy while the motor

vehicle is in motion must be conspicuously labeled to that
effect.

There are two important factors related to the evaluation of the effective~

ness of FMVSS 207 which should be noted:

1. Between the model years MY 66 and MY 72 there was a significant
shift in sales from 4-door to 2-door cars (see Table 3-1, page
3-2). This trend must be taken into account in the evaluation
of TMVSS 207. Possible implications of this market shift are
discussed when appropriate in Section 3.1.

2. FMVSS 207 and many other Standards were applied nearly simul-
taneously during the late 1960's. It is not immediately obvious
as to how to distinguish between the effects of one Standard
and another; for example, FMVSS 207 (Seat Back Locks, Only) and
FMVSS 202 (Head Restraints) may possibly have related effects.
It is conceivable that there is a relation between these two
Standards which influences possible effectiveness. 1In the
evaluation of FMVSS 207, it is assumed that the other Standards
are equally effective on 2-door and 4-door cars. FMVSS 207
(Seat Back Locks, Only) applies to 2-door passenger vehicles.
Thus, in the evaluation of seat back restraints, 4-door cars
may be regarded as a '"control group." There is the possibility
that if another Standard or industry-—-introduced safety measure
had a significantly different effect in 2- and 4~door cars in
frontal crashes, it may act as a confounding influence on the
evaluation of the Standard. TFor example, General Motors
and Chrysler introduced collapsible steering columns in 1967,
and Ford modified the steering wheel in 1967 and introduced
collapsible columns in 1968. The effects of collapsible columns
may be different in 2-door and 4-door vehicles and also ultimately
related to the presence of seat back locks in the 2-door vehicles
(at least as far as driver injuries are concerned). Possible
confounding factors on the evaluation of the Standard are dis-
cussed in Section 3.1.3.



1.2 Objective and Purpose

The principal objective of this analysis is to determine if any effects
of seat back locks on fatalities and injury avoidance can be determined from
the statistical analyses of mass accident data from:

@ Texas 1972-1974
® North Carolina 1973-1975
® New York 1974,

Other objectives are (1) to analyze the fatality rate of front and rear
seat occupants, using the Fatal Accident Reporting System (FARS) data, to
determine whether the presence of seat back locks increases the possibility of
rear seat occupants being trapped and killed in panic situations where quick
exit from the car is required, and (2) to analyze National Crash Severity Study

(NCSS) accident data on seat failure and driver injury.

1.3 Scope of Analysis

o The analysis of the effects of seat back locks on injury
avoidance is primarily concerned with fatalities and
injuries to drivers.

e In injury avoidance evaluation the statistical analyses
rely on a comparison of 2-~door and 4-door Pre- and Post-
Standard cars.,

® Mass accident data from Texas (3 years), North Carolina
(3 years) and New York (1 year) are used.

® The analysis of the effects of seat back locks on rear
seat occupant fatalities uses the FARS data for the years
1975 through 1978.

o The analysis of driver injury and seat failures uses NCSS
computerized accident data from April 1, 1978 through
1979.



1.4 Approach

The statistical evaluation of the effects of TMVSS 207 is here limited to
three specific studies:
1. Injury Analysis for Seating Systems, Using State Accident Data.
2. Rear Occupant Fatality Analysis, Using FARS Data.
3. NCSS Data on Driver Injury and Seat Failure,
The ﬁi;gg and major study is concerned with determining if the self-locking

seat back devices are an important deterrent to fatalities and injuries of

drivers. The second study deals with assessing whether the seat back locks
may trap rear seat passengers in severe accidents and increase the risk of

death to rear passengers in 2-door cars., The third study briefly reviews

limited computerized NCSS data on driver injury and seat failure.

The hypothesis investigated in the first analysis is that drivers of
2~door cars will benefit from reduced injuries in frontal collisions by having
the seat back fixed, rather than free to dynamically rotate forward, thus forcing
the driver and the passenger(s) into the steering wheel and/or dash panel in
front of them. Because there were many other injury reducing Standards intro=-
duced at approximately the same time ag FMVSS 207, as well as various changes in
the vehicles and in sales trends,it is assumed that the degree to which seat
back locks are effective can be determined by comparing the difference in the
changes of injury rates between 2-door cars and 4~door cars before and after the
implementation of FMVSS 207. Specifically, one would expect drivers in 2-door
cars to have a slightly greater injury reduction than drivers in 4-door cars, if,.
in fact, the seat back locks are effective. However, two factors deserve mention
at this point. First, the analysis is restricted to drivers in frontal collisions
only. Second, if other FMVSS were differentially applied or had significantly
greater effectiveness in 2-door or 4~door cars, then any difference in the re-
duction of injury rates could be attributed to these factors as well as to the
presence of seat back locks.

The rear occupant fatality analysis considers the possibility of rear seat
occupants becoming trapped due to the inability to release seat back locks in
panit-producing situations such as post-crash fires or immersiom, where quick
exit is essential, 1t would appear from the analysis that trapping is not an
important effect; rather, seat back locks appear to have a beneficial effect
of containing rear seat occupants in the rear seat area during a collision
and preventing them from being projected into the front seat area, where they

might strike objects after having gained momentum.
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1.5 Limitations of the Study

This study does not provide a measure of the overall effectiveness of all
aspects of FMVSS 207. It is limited to a consideration of the effects of the
self-locking restraining devices for folding seat backs in 2-door passenger
cars.,

As was pointed out previously, seat back locks were introduced in the model
years 1967-1968 in 2-door cars. Seat back locks are the only requirements man-
dated by FMVSS 207 which do not apply to 4-door cars as well and, hence, the
Pre-~ and Post~Standard 4-door vehicles may be regarded as a control group in
the evaluation of seat back locks.

It should also be noted that the other major aspect of FMVSS 207, specifi-
cations for seating system strengths, would be difficult to evaluate for two
reasons. First, it appears unlikely that the strength of seating systems has
changed significantly over the past 30 years. Second, unlike seat back locks,

these specifications apply equally to both 2-door and 4-door vehicles.

1.6 Outline of the Report

Section 2 of this report summarizes the analyses performed in the evalu-
ation of the effectiveness of FMVSS 207 with regard to seat back locks. It
includes a discussion of the measure of effectiveness; the estimated effective-
ness of the Standard; confidence limits on the estimated effectiveness; overall
success of the evaluation and the credibility of the analysis. Also included
in Section 2 are various comparisons of results and the final conclusions.
findings and recommendations obtained from the analysis.

In Section 3, the detailed analyses of the data are described, The
Appendices include relevant data in the form of completely cross-classified
tables (Appendix A), and a complete description of resultant models (Appendix B)
for the Texas, New York and North Carolina accident data samples, as well as
effectiveness results for observed unadjusted data (Appendix C) and a description

of the effectiveness computations and error estimation procedure (Appendix D).

1.7 References for Section 1

1. Ball, J.T., J.C. Reidy and G.M., Northrop. Final Design and Implementation
Plan for Evaluating the Effectivences of FMVSS 202: Head Restraints, and
FMVSS 207: Seating Systems, DOT HS 803 392, National Technical Information
Service, Springfield, Virginia, 1977.

2. VNorthrop, G.M., J,T. Ball, D, Bancroft and J.C. Reldy. Methodologies for
Nine Federal Motor Vehicle Safety Standards: FMVS 105, 108, 122, 202, 207,
213, 221, 222, DOT HS 803 388, National Technical Information Service,
Springfield, Virginia, 1977.
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2.0 SUMMARY OF ANALYSES PERFORMED FOR FMVSS 207

2,1l Measures of Effectiveness

The effectiveness measure used for evaluating the effects of seat back locks

on driver injury is defined as follows.

Effectiveness Injury Rate for Drivers of Injury Rate for Drivers of
of Seat Back |= |1 - Post~Standard, 2-Door Cars % Pre~Standard, 4-Door Cars 100
Locks Injury Rate for Drivers of Injury Rate for Drivers of *

Pre-Standard, 2-Door cars Post-Standard, 4-Door Cars

The question of possible rear seat occupant entrapment in accidents involving
fire and/or explosion or immersion was also examined by testing the hypothesis
that the presence of seat back locks increased the probability of rear seat occu-~
pants of 2-door, Post-Standard cars being killed as a result of their being trapped
by the seat back lock in panic situations, Empirically, this "trapping" effect

was defined as:

Fatality Rate for Occupants Fatality Rate for Occupants

Trapping - of Post~Standard, 2-Door Cars of Pre-Standard, 4-Door Cars
[ Effecc:] Fatality Rate for Occupants x Fatality Rate for Occupants -1 x 100

of Pre-Standard, 2-Door Cars of Post-Standard, 4-~Door Cars

Pogitive values indicates that a trapping effect may be occurring,

2.2 Estimated Effectiveness of FMVSS 207

FMVSS 207 applies to passenger cars, multipurpose passenger vehicles,
trucks and buses. The main impact of the Standard was to require a self-locking
restraining device for folding seats and seat backs. Other requirements relate
to the strength of seats and seat track devices. Because seat back locks were
installed on two-door passenger cars generally in the 1968 model year, the
analysis basically focuses on the change in the frequency of injury to drivers
of two-door cars between Pre-Standard and Post-Standard models. Secondary
investigations (1) study the possibility of increased fatalities of rear seat
passengers due to Béing trapped and (2) analyze NCSS data on seat failures.

The major analysis springs from the hypothesis that with seat back locks in a
frontal collision, (a) the front seat passenger will not have an additional load
or impact from the seat back, and (b) items in the back seat, particularly passen-
gers, will not be thrown against the front 'seat passengers. The second analysis

stems from speculation that seat back lock releases are sometimes difficult to



locate and operate, especially in panic situations, and may "trap" rear seat
pasgengers, which would be extremely dangerous in situations where fire,
explosion or immersion is a post-crash event. The third study is a very limited
investigation of the association of driver injury with the failure of seat back

locks and other aspects of seat failure using NCSS data.

2.2.1 Effectiveness of FMVSS 207 in Reducing Driver Injuries

The effectiveness of seat back locks for reducing the injury risk of
drivers in 2-door passenger cars involved in frontal collisions was evaluated
using mass accident data as summarized in Table 2-1. Thus, the effectiveness
results are based on more than 600,000 cases from Texas, New York and North

Carolina, covering seven state~years of accldent data.

TABLE 2-1

MASS ACCIDENT DATA USED TO EVALUATE
THE EFFECTIVENESS OF SEAT BACK LOCKS

State Year Sample Size Total

Texas 1972 156,943

1973 158,897 459,228
1974 143,388

New York 1974 65,593 65,593
North 1973 27,345

Carolina | 4974 26,707 82,463
1975 28,411

Total Cases 607,284

Before effectiveness values were computed, the data were smoothed by fitting
hierarchical, log-linear models to contingency tables composed of the variables
Injury, PrePost, Vehicle Body Style (2-~door or 4-Door) and selected control vari-
ables for each state-year of data. Three distinct injury dichotomies were used:
KA/BCO, KAB/CO and KABC/0. Modeling served the dual purpose of smoothing the
data by removing random variability due to small cell frequencies, and of reveal-
ing the strength and pattern of various interactions among the variables comprising
the contingency tables.

The smoothed data were then adjusted (standardized) to allow for the direct
comparison of injury rates. Adjustment of the data was necessary in order to

insure that the overall effectiveness estimates were not affected by different



distributions of Pre- and Post-Standard, 2-door and 4~door vehicles across
different levels of control variables.

The effectiveness results obtalned are summarized in Table 2-2 and Table
2-3 for observed, unadjusted mass accident data and smoothed, adjusted data,
respectively. Effectiveness percentages are given together with an associated
standard deviation and confidence interval for three injury dichotomies
(KA/BCO, KAB/CO and KABC/0Q) for each state and year analyzed.* On the average,
the net impact of modeling and adjustment was to increase the value of effective-

ness estimates by roughly two to three percent.

The effectiveness values computed for the smoothed, adjusted data are most.
often negative. In Texas (the largest sample)j,effectiveness ranged from 4.9 per-
cent to -12.7 percent for KA/BCO; -1,3 percent to -10.3 percent for KAB/CO; and

-0.7 percent to -8.3 percent for KABC/O. The effectiveness values computed
from the New York 1974 sample were negative for all three injury dichotomies

(~7.2 percent to -17.9 percent). In North Carolina, the effectiveness was negative
in 1973 and 1974 for all three injury dichotomies and positive in 1975.%*

The results of the analyses are consistent with the null hypothesis that
the introduction of seat back locks in 2-door passenger cars had no effect on the
injury risk to drivers in these cars, That is, the results do not demonstrate
that this aspect of the Standard has been effective in reducing injury.

From Tables 2-2 and 2-3, the following observations are made,

® A comparison of the effectiveness results obtained for the
-~ observed (raw) unadjusted with the smoothed (modeled) adjusted

data shows that usually a greater effectiveness is obtained
with the smoothed adjusted data. In the observed data, the
reduction in injury rates from Pre-Standard to Post-Standard
cars is greater in 4~door cars than in 2-door cars. Thus,
modeling and adjustment to remove confounding effects does
increase effectiveness; however, for most samples, negative
values remain.

e The variability in results among years is greater in North Carolina
with the small data base than in Texas with the much larger
number of casas.

*Definitions of injury levels are: K = killed; A = severely injured; B = mod-
erately injured; C = minor injuries; 0 = no injury.

°<*In general, negative effectiveness values do not allow rejection of the null
hvpothesis that geat back locks do not reduce the incidence or. severity of in-
juries in the broad class of frontal crashes between two passenger automobiles.
Negative effectiveness values do not imply that the Standard is causing injuries.
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TABLE 2-2

SUMMARY OF PERCENT EFFECTIVENESS FOR OBSERVED UNADJUSTED
MASS ACCIDENT DATA FOR FRONTAL CRASHES INVOLVING ONE OR TWO VEHICLES

Ini 95 % Confidence Interval
njury . Standard
Level State Year Effectiveness Deviation From 1 To
Texas 1972 5.1 6.1 -4.9 15.1
1973 -6.7 7.2 -18.5 5.1
1974 -2.8 8.0 -16.0 10.3
New York 1974 -27.4 9.7 -43.2 -11.5
KA North Carolina | 1973 -49.8 24.0 -89.8 -9.8
1974 -29.2 22.2 -65.7 7.3
1975 20.1 14.6 -3.8 43.9
lgTexas 1972 4.4 7.8 -8.3 17.17
65-1971
Model Year Cars 1973 -2.5 9.0 -17.3 12.3
1974 3.2 9.8 . -12.9 19.3
Texas 1972 -3.2 3.6 -9.1 2.6
1873 -1.0 3.5 ~-6.8 4.8
1974 -16.3 4.5 -23.6 9.0
New York 1974 -14.6 4.5 -22.0 ~7.3
KAB North Carolina | 1973 6.8 9.1 -21.6 8.1
1974 -26.9 11.1 -45.0 -8.7
1975 12.0 7.7 -0.7 24.7
Texas 1972 -1.8 4.5 =9.2 5.5
1965-1971 4 -
‘Model Year Cars 1973 3. 4.4 3.9 10.6
1974 -15.4 5.7 -24.8 -6.0
Texas 1972 -2.3 2.9 -7.1 2.5
1973 1.2 2.8 -3.4 5.9
1974 -12.5 3.5 -18.2 -6.7
] New York 1974 -8.3 K| -13.4 -3.2
KABC North Carolina | 1973 -9.7 6.9 -21.0 1.5
1974 -18.9 7.5 -31.2 -6.5
1875 1.2 6.2 -9.1 11.4
Texas 1972 -0.7 3.6 -6.7 5.2
1965-1971 73
Model Year Cars 19 6.0 3.5 0.3 11.8
1974 -10.7 4.5 ~18.1 ~3.4




TABLE 2-3

SUMMARY OF PERCENT EFFECTIVENESS FOR SMOOTHED ADJUSTED
MASS ACCIDENT DATA FOR FRONTAL CRASHES INVOLVING ONE OR TWO VEHICLES

95 % Confidence Interval

Injury ; Standard
Level . State Year Effectiveness Deviation From To
Texas 1972 4.9 6.1 5.1 14.9
1073 -12.7 7.6 -25.0 -0.3
1974 1.9 7.7 -10.7 14.6
New York 1974 -17.9 8.9 ~32.5 -3.3
KA North Carolina | 1973 -44.4 23.5 -82.9 -5.9
1974 -19.0 20.9 -53.3 15.2
1575 26.5 13.7 4.0 49.0
Texas 1972 6.0 7.7 -6.6 18,5
1965-1971 . .
Model Year Cars 1973 5.3 9.3 20.5 9.9
1974 5.0 9.7 -10.8 20.9
Texas 1972 ~1.3 3.5 -7 4.4
1973 | -3.5 3.6 9.4 2.5
1974 -10.3 4.3 -17.4 -3.3
New York 1974 -12.1 4.4 -19.4 -4.9
KAB North Carolina | 1973 -3.7 8.8 -18.1 10.7
1974 -19.9 10.6 -37.4 2.5
1975 14.9 7.5 2.6 27.1
Texas 1972 -0.4 4.5 -7.7
1965-1971 1973 1.2 4.5 -6.1 X
Model Year
¢ Cars | 1o7a -10.3 6.5 -19.4 1.3
Texas 1972 ~1.6 2.9 ~6.3 3.1
1973 -0.7 2.9 5.4 4.1
1974 -8.3 3.4 -13.9 -2.6
New York 1974 7.2 3.1 -12.2 2.1
KABC North Carolina | 1973 7.9 6.8 -19.0 3.3
1974 -14.6 7.4 -26.6 2.5
1975 5.6 6.0 -4.2 15.4
Texas 1972 0.3 3.6 -5.6 6.2
1965-1971 1973 4.7 3.6 -1.2 10.5
Model Year Ca ’ ’ ' ’
"1 1974 7.1 4.4 -14.3 0.0




e A reduced sample for Texas was created by including only
1965-1971 model year cars. This eliminates very old cars,
includes only model years fairly close to the time of
Standard implementation,and reduces the effects of the
market shift from 4-door cars to 2-~door cars which took
place over an extended period., The results, however,
ware about the same, indicating that the inclusion of
.very old and very mnew cars in the Texas 1972~1974 sample
did not confound the results.

2.2,2 Analyses: for Trapping

The analysis of a potential trapping effect for rear seat occupants in
Post-Standard 2-door passenger cars was conducted using fatal accidents involving
fire, explosion or immersion derived from the Fatal Accident Reporting System
(FARS) for 1975, 1976, 1977 and 1978, The results are summarized in Table 2-4.
The results do not support the hypothesis that seat back locks increase the
possibility of trapping a rear seat occupant in a panic situation,resulting in
increased fatalities. If this were so, one would expect positive values for rear
geat occupants and possibly negative values for front seat occupants. Contrary to
this expectation, there is an estimated 19 percent decrease in the Pre- to Post-
Standard ratio of rear seat occupant fatality rates corresponding to 2-door,
Post-Standard vehicles while a 4 percent decrease occurs for front seat occupants.
It can be speculated that the locked front seat back may act as a restraint on
the forward movement of rear seat passengers during a crash, reducing the likeli-
hood of fatal or serious injury. This beneficial effect is perhaps more important

than a possible trapping effect.

TABLE 2-4

RESULTS FOR FRONT AND REAR SEAT
OCCUPANTS TO EVALUATE TRAPPING
IN FIRE/EXPLOSION/IMMERSION ACCIDENTS

Weighted Change in
Egg:g?gﬁ Post Standard/Pre-Standard
Fatality Ratio
Rear Seat - 19 %
N =513
Front Seat - o
' N = 3086
Total N = 3599
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2.2.3 Occupant Injury and Seat Failures

An analysis of a limited sample of computerized Nationmal Crash Severity
Study (NCSS) data indicated that the probability of avoiding injury is three
times greater when no seat failure occurs. Seat failure was defined to include
any seat deformation as well as fallure of the seat adjuster, track and lock.
Fatal or serious injury occurs about five times more often with seat failure.
The NCSS seat failure rates were 2.4 percent in Pre~Standard cars and 3.7 per-
cent in Post-Standard cars. It should be noted that seat failure occurred in
only four percent of the NCSS cases. Seat failure tends to occur primarily
in very violent crashes, where the failure of the seat is likely to be only

one of many possible mechanisms causing or contributing to death or serious

injury.



2.3 Evaluation of the Driver Injury Analysis

2.3.1 Overall Success of the Analysis

The analysis of the effects of seat back locks on driver injuries does
not support the hypothesis that seat back locks reduce injury risk to drivers
of 2~door passenger cars involved in frontal collisions. The observed, unadjus—
ted data with confounding effects has an injury reduction that is greater in
4-door Post-Standard cars than in 2-door Post-Standard cars, resulting in nega-
tive effectiveness. The process of modeling and adjusting the data to remove
confounding effects increases the computed effectiveness. However, with the
single exception of results for one year (North Carolina 1975), the effective-
ness 1ls negative or near zero,

It is reasonable to infer that the effect of seat back locks on driver
injury risk in 2-door cars is at most very small and difficult to quantify,
given the potential for confounding effects from the implementation of other
Standards implemented about the same time; the changing distribution of 2-door
and 4-door cars in the automotive population; vehicle welght differences among
2~door and 4-door cars; and potential differences of age, sex, socioeconomic and

personality factors among drivers of 2-door and 4-door cars.

2,3,2 Limitations of the Driver Injury Analysis

The analysis of the driver injury reduction effect of FMVSS 207 is limited
in the following ways.

1, Sctate mass accldent data do not indicate whether injury was
due to the seat back itself, or to other mechanisms.
Obviously, the conclusive determination of this information

would be virtually impossible in most accident situations.

2. There was a large shift from 4-door to 2-door cars during the
period considered in this analysis. It is apparent that if
this trend had been ignored in the analysis, any relative
changes in- injury rates could be attributed to the market
trend rather than to seat back locks. This effect is con-
trolled for but not entirely eliminated by the modeling and

adjustment process that was used with the data.

3. Only driver injuries have been studied. Insufficient data were
available to analyze the effectiveness of seat back locks for

front seat passengers.



4, Mass accident data recording techniques result in missing
data and the misclassification of data.

It is known that the police assignment of injuries to
the intermediate KABCO is somewhat subjective and
ambiguous, particularly for the B, C, and 0 levels.
Missing information for some variables has prevented
-gome useful comparisons between states from being made.
In some cases, certain types of information are not
collected, e.g., vehicle welght in Texas. Data
limiations such as this have been partially offset
by using make/model/year information.

5. The analytic approach imposes some practical and theoretical

constraints.,
The use of categorical data analysis techniques limits
the modeling of smooth relationships between factors,
e.g., relations between driver age and injury severity.
2.3.3 Credibility of the Analysis
The credibility of the analysis is quite high even congidering the limi~

tations noted in Section 2,3.2, More than 600,000 cases of driver involvement

in frontal crashes were studied, and the cars were rather evenly divided among
2-door and 4-door cars and Pre-Standard and Post-Standard cars, assuring a large
sample in each cell. The analysis was carried out in three states of widely
divergent locations and somewhat different economic and demographic character-

istics, as well as driving habits.
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2.4 Evaluation of the Rear Seat Occupant Analysis

2.4.1 Overall Success of the Analysis

The question of possible rear seat 6ccupant entrapment in accidents invol-
ving fire and/or explosion or immersion was addressed by the analysis. The re-
sultg, while based on a small number of cases, suggest that any effect due to
entrapment is outweighed by the beneficial effect of a rigid seat back confining
rear seat passengers to the rear area during a collision, thus reducing the

likelihood of serious or fatal injury.

2.4.2 Characteristics and Limitations of the Rear Seat Occupant Analysis

Two important aspects should be pointed out:

1. This analysis was carried out on the basis of the FARS
data for the period 1975-1978, and FARS is a census
of fatal accidents for that period.

2, Using police reported accldent data, it is not possible
to determine the cause of death or other factors which

might indicate the importance of the seat back lock.

2.4.,3 Credibility of the Analysis

The credibility of the results is as high as practicable, because the
analysis is based on the entire FARS census and not on a sample. A trapping
effect of -19 percent was determined, which is the opposite of what would be
expected if there were an increase in trapping. From this, it would appear
that seat back locks are possibly beneficial to rear seat passengers, even in
fire/explosion/immersion situations, by confining them to the rear seat and keep-—
ing them from being thrown into the front seat regilon, where they might strike
the windshield, windows and supports, the dash, and front seat occupants. Also,
because of the seat back locks, the occupants of rear seats in 2-door cars are

less likely to be ejected through open front windows or doors.
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3.0 ANALYSIS OF MASS ACCIDENT DATA AND NCSS DATA

Overview
This section contains a detailed description of two analyses performed on
mass accident data and a brief examination of NCSS data. The analyses described
in this section include:
@ 3.1 Analysis of Driver Injuries
o 3.2 Analysis of Rear Seat Occupant Fatalities
o 3.3 Analysis of NCSS Data on Seat Intrusion
The first analysis is the principal effort for studying the effectiveness
of seat back locks in 2~door passenger cars. The analysis contains a discussion
of the analytic approach; a description of the data files used and how they were

derived; and a step-by-step presentation of the analysis through the determination
.

of effectiveness and estimation of errors for FMVSS 207, More briefly, the
second analysis investigates the question of trapping rear seat occupants,
while the third analysis examines the relation between driver injury and seat

failure as determined from a portion of NCSS accident data,



3.1 Analysis of Driver Injuries

3.1.1 Analysis Approach

The purpose of this analysis is to assess whether the requirement for seat
back locks in 2~door passenger cars reduces the severity or frequency of injuries
to drivers. This effect has been investigated by using state accident data to
analyze the injury characteristics of drivers in passenger car frontal crashes.

As was outlined in Section 1.1, FMVSS 207 went into effect on 1 January
1968. Prior to the implementation of the Standard, only General Motors had in-
cluded (in 1967) seat back locks on all their 2-door models. There also were
self-locking seat back restraints on some types of foreign cars implemented over
a period of years prior to 1967. However, foreign cars are excluded from the
sample.

To address the question of whether seat back locks reduce the frequency or
severity of injury to front seat occupants, a comparison is made between drivers of
2- and 4-door cars before (Pre) and after (Post).the Standard took effect. The
4-door cars received the same modifications (which were mandated by other Standards
that went into the effect at roughly the same time as FMVSS 207) as were made in
2-door carsg, except the seat back lock. Thus, by looking at the changes in injury
distribution of drivers of 2-door cars before and after the implementation of
the Standard and comparing this with the analogous data for drivers of 4-door
models, one might hope to assess the impact of the Standard on injury reduction.
In effect, the 4-door vehicles are being treated as a control group.

There is a difficulty in a straightforward approach to the analysis out-
lined above caused by a rather large change in the relative sales of 2 and 4-

door cars. The following table presents the distribution of domestic factory

sales by vehicle type.

TABLE 3-1
DOMESTIC FACTORY SALES BY VEHICLE TYPE
(Percent)
Vehicle Type
Year :
2-Noor 4-Door Chassis/Convertibles
1966 45.3 50.0 4.7
1967 48.2 47.6 4.2
1968 50.8 46.0 3.2
1969 51.9 45.6 2.5
1970 53.6 45.0 1.4
1971 53.2 45,7 1.1
1972 54.3 45,0 0.7

Source: Automobiles Facts and Figures Compiled
Annually by Motor Vehicle Manufacturers
Association of U.S. [1]



It is apparent that there has been a marked shift away from 4-door cars
and, unless controlled for, any relative differences in injury rates may be
attributable to the market shift rather than to seat back locks.

CEM's analytic approach to evaluating FMVSS 207 has three major aspects:

Definition of effectiveness measures.

¢ OSmoothing of the data to remove chance variation.

o Adjustment of the data to control for differences of the
injury rates that are not due to FMVSS 207.

The basic variables used in the analysis are Pre/Post, 2-door/4-door, and
injury severity; other variables are selected for adjusting and/or modeling the
data. Driver injury distributions between Pre~ and Post-Standard 2- and 4-door
cars are not directly comparable without adjustment. There are differences
among the four classes in the distribution of other variables such as vehicle
weight; driver age and driver sex. In order to address the question of how
many (driver) injuries were avoided due to seat back locks on 2-door, Post-
Standard cars, the data have to be adjusted for these differences. Once this
is done, the driver injury distribution of other classes of accidents can be
directly compared to the driver injury distribution for all 2-door car accidents.

With the above comments in mind, the analysis of the effectiveness of

FMVSS 207 is carried out in the following steps:

1. Select the full mass accident data base. The data bases
analyzed are Texas 1972-1974, North Carolina 1973-1975

and New York 1974.

2. Extract the partial data set to be directly used in evalu-
ation of the Standard. The partial data set consists of
drivers in passenger cars involved in frontal impact col-
lisions.

3. Define variables to be considered for modeling and adjust-
ment. In addition to Model Year Class (Pre/Post). Vehicle
Body Style (Style) and Driver Injury (Injury), all available
variables that might account or control for possible con-
founding effects and random variability of the data are
considered for modeling and adjustment.

4, Apply the variable selection procedure. From the group of
potential variables, at most four can be selected for modeling
and adjustment. This reflects the limitation of a maximum
of seven variables in the modeling procedure. The variable
selection procedure consists of ranking all potential vari-
ables according to the strength of thelr interactions with
Prepost, Style and Injury and choosing those variables with
the highest degree of interaction.
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5. Model the data defined by the table, Injury x Pre/Post x Style
x Variable, x Variable, x ... Variable , using the log-linear
modeling routine in the Biomedical Computer Programs.P-Series.[z]
The purpose of modeling is to remove random variability and
smooth the data. Modeling also reveals the strengths of inter=
actions among variable groups. Modeling is carried out separately
for 3 injury dichotomies (KA x BCO, KAB x CO, KABC x 0).

6. Adjust the smoothed data to allow for the direct comparison of
injury rates. Adjustment is necessary in order to insure that the
overall effectiveness estimates will not be affected by a different
distribution of 2~door and 4-door vehicles across all levels of
the relevant pre-crash factors identified in the variable gelection
procedure,

7. Compute the effectiveness of the Standard for each state-year data
subset and compare results., The effectiveness measure which is
used in this analysis is a ratio of the change (Pre vs. Post) in
injury rates for drivers of 4-door cars relative to the change
(Pre vs. Post) for drivers of 4~door cars., If Pi are defined as
in Table 3-2, then the effectiveness is computed as follows,

Pa1 . P19
P11 Fag

An error estimate of each effectiveness computation is made.

E =|1 - 100

TABLE 3-2
CLASSIFICATION OF DRIVER INJURY RATES
Condition 2-Door 4-Door
Pre-Standard P]] P]2
Post-Standard PZ] P22

8. Repeat Steps 5-7 for data that include only drivers in passenger
cars with model years from 1965 through 1971 (i.e., close to the
time of Standard implementation) and evaluate any differences
in the effectiveness and error estimate.

9. If positive effectiveness is found, extrapolate the results
based on Texas, North Carolina and New York to nationwide
estimates of the number of injuries avoided assuming all
2-door cars have seat back locks compared with no 2-door
having seat back locks.

3.1.2 Data Characteristics and Variable Selection

The data characteristics and variable selection for each state are pre-

sented separately in this subsection. The five generic tables that document

each data set are:
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® Relation of partial data set to full data base.
¢ Univariate frequency distribution of relevant variables.

e Injury rates for Pre/Post Standard x 2-door/4~door vehicle
x relevant variables.

® Chi-squares of interaction terms of variables considered
for modeling and adjustment.

e Completely cross—classified contingency table of data prior
to modeling (Appendix A).

Texas 1972, 1973, 1974

The size of the seat back lock drivers-only data set relative to the entire
1972-1974 Texas accident data base can be characterized by noting the fraction
of accidents, vehicles and fatalities contained in the data set as given in
Table 3-3. The low fatality rvates in the Texas partial data sample (and also
in North Carolina and New York) result from the screening procedure used to
establish a data set that might reflect the effects of adding seat back locks.
The partial data set excluded vehicles that overturned or had run off the road.

Only drivers were included. Since average occupancy is 1.6 persons per vehicle,

a significant number of other occupants are excluded. TForeign cars were ex-
cluded, because many foreign manufacturers had seat back locks before 1968,
Convertibles were not included as passenger cars and passenger cars towing
anything were excluded, All of the above factors tend to lessen the number of

fatalities and fatal accidents included in the partial data set.

TABLE 3-3

ACCIDENTS, VEHICLES AND FATALITIES IN 1972-1974
TEXAS DATA BASE

Year | Variable Full Data Base | Partial Data Set | Percent
1972 | Accidents 432,998 125,555 29.0
Vehicles 744,699 156,943 211
Fatalities 3,688 362 9.8
1973 | Accidents 464,226 127,779 27.5
Vehicles 800,545 158,897 19.9
Fatalities 3,692 334 9.1
1974 | Accidents 434,194 114,711 26.4
Vehicles 747,834 143,388 19.2
Fatalities 3,046 261 8.6




Specifically, the partial data set was derived by selecting cases that
satisfied the following values of the screening criteria:
o Vehicle Type = Passenger Car.
e Point of Impact = Front,
e Accident Type = Frontal Collision with:

1. another motor vehicle,
2. a parked car, or
- 3. a fixed object.

e Manner of Collision - Between Two Motor Vehicles, or Single
Vehicle Striking Fixed Object.

e Number of Vehicles in Accident = 1 or 2.

e Vehicle Make and Model = "Domestic."

e Vehicle Body Style - 2-door or 4-door Passenger Car.
e Vehicle Model Year is known.

e 'Drivers" of parked cars are eliminated.

The univariate frequencies of some key variables in the Texas 1972-1974
driver—only 10 percent sample are given in Table 3-4. The 10 percent random
sampling yvielded 49,355 cases for the three years. The univariate distributions
are shown for each year and the three years combined. The table contains few
surprises and only a few remarks concerning the data will be noted. Only 2.3
percent of the drivers suffered fatal or serious injury. This distribution of
driver injury indicates that a KABC vs. 0 injury dichotomy may be required to
yield interpretable results, since almost 89 percent of the drivers are listed
as uninjured. The percentage of Pre-Standard cars shifts from 44 percent in
1972 to 29 percent in 1974, with an overall 36 percent for the three years.
This percentage is considerably higher than in the North Carolina and New York
data bases and reflects, of course, the closer overall proximity in time to the
Standard implementation date in Texas. The Model Year Category variable indi-
cates that 63 percent of the vehicles have a model year between 1965 and 1971,
within reasonably close proximity of Standard implementation. The distribution
of the overall sample between 2-door and 4-door cars is 56 percent and 44 per-
cent, respectively. -

Injury rates (KABC percentages) and the number of drivers on which the
rates are based are given in Tables 3-5, 3-6 and 3~7 for the Texas 1972, 1973
and 1974 drivers-only 10 percent sample. The rates are given for each category
of all variables considered for modeling and are depicted separately for

2-door/4-door cars and Pre/Post Standard.
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TABLE 3-4

FREQUENCY DISTRIBUTIONS OF KEY VARIABLES IN DRIVER-ONLY TEXAS 10 PERCENT SAMPLE

1972 1973 1974 Total: 1972-1974
Variable Category Absolute | % of | Absolute | % of | Absolute |% of | Absolute | % of
Frequency | Known | Frequency | Known | Frequency | Known Frequency | Known
Driver K 27 0.2 34 0.2 24 0.2 85 0.2
Injury A 432 2.5 350 2.1 248 1.6 1,030 2.1
B 923 5.4 866 5.1 950 6.1 2,739 5.6
" C 591 3.5 599 3.5 561 3.6 1,751 3.5
0 14,991 88.4 15,055 89.1 13,704 88.5 43,750 88.6
Model Year Pre 7,442 43.9 6,004 35.5 4,441 28.7 17,887 36.2
Class Post 9,522 56.1 10,900 64.5 11,046 71.3 31,468 63.8
Vehicle Body 2-Door 9,198 54,2 9,529 56.4 9,046 58.4 27,773 56.3
Style 4-Door 7,766 45.8 7,375 43.6 6,441 41.6 21,582 43.7
City Size Rural 1,373 8.1 1,309 7.7 1,051 6.8 3,733 7.6
LT 2,500 445 2.6 47 2.5 413 2.7 1,275 2.6
2,500~ 5,000 389 2.3 395 2.3 337 2.2 1,121 2.3
5,000- 10,000 679 4.0 693 4.1 623 4.0 1,995 4.0
10,000~ 25,000 1,401 8.3 1,437 8.5 1,344 8.7 4,182 8.5
25,000~ 50,000 908 5.4 928 5.5 882 5.7 2,718 5.5
50,000-100,000 2,173 12.8 2,265 13.4 2,018 13.0 6,456 13.1
100,000-250,000 1,273 7.5 1,261 7.5 1,186 7.7 3,720 7.5
GT 250,000 8,323 49.1 8,199 48.5 7,633 49.3 24,155 48.9
Road Classifi~ | Interstate 1,635 9.6 1,718 10.2 1,433 9.3 4,786 9.7
cation U.S. & State 5,039 29.7 4,818 28.5 4,446 28.7 14,303 29.0
Farm to Market 710 4.2 742 4.4 663 4.3 2,115 4.3
County Road 348 2.1 327 1.9 304 2.0 979 2.0
City Street 9,202 54.2 9,261 54.8 8,623 55.7 27,086 54.9
Turnpike 30 0.2 38 0.2 18 0.1 86 0.2
Weather Clear-Cloudy 14,239 83.9 13,739 81.3 12,895 83.3 40,873 82.8
Rain 2,549 15.0 2,929 17.3 2,415 15.6 7,893 16.0
Snow 64 0.4 130 0.8 35 0.2 229 0.5
Fog 108 0.6 99 0.6 135 0.9 342 0.7
Dust/Smoke 4 0.0 7 0.0 7 0.0 18 0.0
Accident Type Collision w MV 14,709 86.7 14,552 86. 13,308 85.9 42,569 86.3
Coll.w Prkd Car 870 5.1 922 5. 859 5.5 2,651 5.4
Coll.w Fixd Obj 1,385 8.2 1,430 8. 1,320 8.5 4,135 8.4
Light Daylight 12,453 73.4 12,413 73.4 11,248 72.6 36,114 73.2
Condition Dawn 73 0.4 65 0.4 103 0.7 241 0.5
Dark-No Lights 2,981 17.6 2,890 17.1 2,545 16.4 8,416 17.1
Dark-Lights 1,128 6.6 1,222 7.2 1,350 8.7 3,700 7.5
Dusk 329 1.9 314 1.9 241 1.6 884 1.8
Road Surface’ Dry 13,371 78.8 12,765 75.5 12,250 79.1 38,386 77.8
Condition Wet 3,250 19.2 3,730 22.1 3,078 19.9 10,058 20.1
Muddy 3 0.0 9 0.1 2 0.0 14 0.0
Snowy 3 0.2 68 0.4 14 0.1 113 0.2
Icy 309 1.8 332 2.0 143 0.9 784 1.6
TAD 1-2 10,341 62.1 10,750 64.7 9,844 64.8 30,935 63.8
3-5 5,758 34.6 5,437 32.7 5,010 33.0 16,205 33.4
6-7 545 3.3 433 2.6 349 2.3 1,327 2.7
Missing 320 - 284 - 284 - 888 -
Driver Age 15-24 6,719 40.3 6,816 41 6,492 42.8 20,027 41.4
25-54 7,654 45.9 7,582 45.7 6,710 44,2 21,946 45.3
55-98 2,298 13.8 2,177 13.1 1,968 13.0 6,443 13,3
Missing 293 - 329 - 317 - 939 -
Driver Sex Male 11,077 65.8 10,929 65.1 9,826 63.9 31,832 65.0
Female 5,768 34.2 5,869 34.9 5,541 36.1 17,178 35.0
Missing 119 - 106 - 120 - 345 -
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TABLE 3-4 (Continued)

1973

Total: 1972-1974

1972 ) 1974 .
Variable Cétegory Absolute Absolute % of | Absolute Absolute % of
Frequency Frequency | Known | Frequency Frequency | Known
Number of One 15,839 3.4 15,882 94.0 14,533 3. 46,254 93.7
Occupants Two or More 1,125 6.6 1,020 6.0 953 6. 3,098 6.3
Person Behind } Yes 194 1.1 182 1.3 153 529 1.1
Driver No 16,761 8.9 16,712 98.9 15,325 48,798 98.9
Missing 9 10 - 9 28 -
- Vehicle LT 2690 1bs 1,594 9.6 1,563 9.4 1,422 4,579 9.5
Weight 2690-4089 1bs 13,331 80.4 12,946 78.2 11,561 37,838 78.2
GT 4090 1bs 1,658 10.0 2,039 12.3 2,249 5,946 12.3
Missing 381 - 356 - 255 992 -
Number of One 2,238 13.2 2,343 13.9 2,169 14. 6,750 13.7
Vehicles Two 14,726 86.8 14,561 86.1 13,318 86. 42,605 86.3
Manufacturer GM 9,588 56.5 9,535 56.4 8,592 55.5 27,715 56.2
Ford 4,603 27.1 4,666 27.6 4,461 28.8 13,730 27.8
Other 2,773 16.3 2,703 16.0 2,434 15.7 7,910 16.0
Model Year Pre-Stnd-LT 65 3,740 22.0 2,670 15.8 1,781 11.5 8,19 16.6
Category Pre-Stnd-GE 65 3,702 21.8 3,334 19.7 2,660 17.2 6,696 19,6
Post-Stnd-LT 72 7,802 46,0 7,258 42.9 6,411 41.4 21,47 43,5
Post-Stnd-GE 72 1,720 101 3,642 21.5 4,635 26.9 9,997 20,3
Total Number of Cases 16,964 16,904 - 15,487 49,355 -
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INJURY RATES FOR TEXAS 1972 DRIVER-ONLY 10 PERCENT SAMPLE

TABLE 3-5

Injury Rate (Percent)

Number of Drivers

Variable Category 2-Door 4-Door 2-Door 4-Door
Pre Post Pre Pre Post Pre Post
Accident Type (Coll.w Motor Veh'| 11.2 9.1 10.9 7.6 | 278 5169 3421 3338
N = 16,064 |Coll.w Parked Car| 14.5 13.9 18.1 18.8 227 201 309 133
s Coll.w Fixed Obj | 35.3 31.3 31.6 19.2 337 483 367 198
Driver Age 15-24 13.6 11.0 11.2 8.5 1700 2684 1519 816
N = 16.671 |25-34 13.6 10.8 15.6 8.5. 736 1649 712 669
! 35 or Older 15.3 12.1 14.7 8.9 848 1449 1766 2123
City Size LT 5,000 20.7 23.4 21.8 16.5 411 675 569 562
N = 16.964  [52000-249,999 12.1 10.0 10.9 7.4 1277 2104 1652 1401
’ GE 250,000 13.5 9.1 12.9 7.0 1657 3074 1886 1706
Vehicle Weight [LT 3000 1bs 14.1 13.2 15.3 14.2 1148 1314 692 226
N = 16,583 |3000-3599 1bs 13.5 10.3 13.3 9.9 1456 2899 1904 950
g GE 3600 1bs 14.3 10.7 12.3 7.6 601 1563 1351 2479
TAD 1-2 3.6 2.3 3.4 1.6 1995 3508 2465 2373
N = 16.644 13-4 23.1 17.9 22.5 14,9 1099 1823 1280 1006
’ 5-7 67.3 57.8 65.6 60.3 202 422 262 209
Light Daylight 11.2 9.2 10.4 7.7 2312 4291 2983 2867
Condition Reduced Light 19.7 16.2 21.0 11.8 1033 1562 1114 802
N = 16,964
Driver Sex Male 13.0 9.9 12.8 7.5 2380 3730 2729 2238
N = 16,845 |Female 16.5 13.4 14.8 0.5 935 2092 1325 1416
Road Surface Dry 14.7 11.3 13.9 9.0 2622 4588 3288 2873
Condition Other 10.8 10.3 10.8 7.0 723 1265 809 796
N = 16,964)
Number of One 26.6 25.7 25.0 19.0 560 676 671 331
Vehicles Two 11.3 9.2 11.0 7.6 2785 5177 3416 3338
N = 16,964
Manufacturer GM 13.8 9.9 12.5 7.9 1614 3462 2336 2176
N = 16,060 |Ford 13.9 12.6 15.4 8.8 1208 1534 101 850
’ Other 13.8 13.1 12.9 10.7 523 857 750 643
Road Classifi- (US/State/Inter- 15.9 12.8 14.5 10.3 1223 2413 1519 1649
cation state Hwy 2
N = 16,964  |County/Farm Rd 18.9 16.7 18.3 13.4 201 360 273 224
City Street 12.0 9.1 11.9 6.6 1921 3080 2305 1896
Number of One 10.1 8.5 10.1 6.1 3070 5524 3780 3465
Occupants Two or More 56.0 54.4 51.7 51.0 275 329 317 204
N = 16,964
Weather Clear/Cloudy 14.3 1.3 13.7 8.8 2810 4872 3497 3060
N = 16,964 Other 11.2 10.2 10.8 7.7 535 981 600 609
Person Behind |{Yes 64.2 61.6 68.0 6.8 53 54 50. 37
Driver No 13.0 10.6 12.6 8.1 3291 5794 4045 3631
N = 16,955




TABLE 3-6
INJURY RATES FOR TEXAS 1973 DRIVER-ONLY 10 PERCENT SAMPLE

Injury Rate (Percent) Number of Drivers
Variable Category 2-Door 4-Door 2-Door 4-Door
Pre Post Pre Post Pre Post Pre Post
City Size LT 50,000 141 12.5 13.6 12.3 746 1919 1063 1451
N = 16,904 50,000-249,999 9.9 9.1 12.5 6.9 625 1390 703 808
’ GE 250,000 13.2 9.9 11.3 8.2 1304 3545 1563 1787
Road Classifi~ JUS/State/Inter- 12.5 11.4 14.0 12.4 928 2700 1198 1748
cation state Hwy
N = 16,908 County/Farm Rd 14.9 13.8 20.2 12.1 168 a3 223 265
’ City Street 12.5 9.5 10.3 6.5 1579 3741 1908 2033
Driver Age 15-24 12.8 10.6 1.9 6.8 1370 3217 1268 961
N = 15,575 |2o-34 13.4 9.6 15.3 10.8 561 1825 577 767
' 35 or Older 12.5 11.6 12.1 10.3 678 1717 1383 2251
Vehicle Weight JLT 3000 1bs 15.2 12.8 16.0 9.7 921 1550 582 248
N = 16,548 3000-3999 1bs 10.9 10.1 12.2 8.8 1445 4240 2320 2346
* GE 4000 1bs 13.8 8.4 7.7 8.8 189 960 310 1437
Manufacturer GM 11.4 10.3 11.3 8.9 1276 4027 1861 2371
N = 16,904 Ford 14.8 10.7 14.3 10.5 1029 1846 830 961
* Other n. 10.7 12.5 9.8 370 981 638 714
Accident Type |Coll.w Motor Veh 8.7 8.6 9.5 7.8 2206 6013 2738 3595
N = 16,904 Coll.w Parked Car| 18.6 18.8 16.7 11.5 199 271 269 182
’ Coll.w Fixed Obj 32.2 26.7 32.6 30.2 270 570 322 268
Number of One 9.9 8.3 9.6 6.9 2475 6494 3096 3817
Occupants Two or More 47.0 50.3 48.5 51.5 200 360 233 229
N = 16,904
Person Behind |Yes 45.7 44.9 68.3 52.6 35 49 4 57
Driver No 12.2 10.2 11.6 8.8 2637 6800 3286 3989
N = 16,894
TAD 1-2 3.2 2.7 3.2 2.1 1672 4296 2158 2624
N = 16.620 3-4 22,2 17.9 24.0 16.6 798 2036 939 1136
’ 5.7 62.2 58.7 66.5 65.7 172 409 173 207
Light Daylight 10.0 8.0 9.4 7.6 1892 4995 2399 3127
Condition Reduced Light 19.0 17.2 19.9 15.6 783 1859 930 919
N = 16,904
Weather Clear/Cloudy 13.2 10.6 12.5 9,6 2164 5555 2765 3255
_ Other 10.6 9.9 11.5 8.6 51 1299 564 791
N = 16,904
Road Surface Dry 13.3 10.7 13.0 9.7 1999 5163 2590 3013
Condition Other 10.8 9.8 10.0 8.6 676 1691 739 1033
N = 16,904
Number of One 26.1 24 .1 25.5 22.1 467 841 588 447
Vehicles Two 9.3 8.6 9.5 7.8 2208 6013 27141 3599
N = 16,904 ,
Driver Sex Male 12.4 10.1 1.4 8.5 1885 4294 2262 2488
N = 16,798 Female 13.9 11.3 14.6 11.0 762 2532 1033 1542
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TABLE 3-~7
INJURY RATES FOR TEXAS 1974 DRIVER-ONLY 10 PERCENT SAMPLE

Injury Rate (Percent)

Number of Drivers

Variable Category 2-Door 4-Door 2-Door 4-Door
Pre Post Pre Post Pre Post Pre Post
City Size LT 50,000 15.7 14.1 14.2 10.9 528 1938 801 1383
N = 15.487 50,000-244,999 11.6 9,7 15.5 7.0 431 1448 542 783
’ GE 250,000 14.6 10.2 12.4 8.9 1005 3696 1134 1798
Accident Type | Coll.w Motor Veh| 11.4 8.9 10.9 7.4 161 6145 2004 3548
N = 15.487 Coll.wParked Car| 15.0 15.6 19.0 21.5 127 353 216 163
’ Coll.w Fixed Obj| 34,1 32.2 313 30.0 226 584 257 253
TAD 1-2 3.7 3.0 4.1 2.0 1208 4456 1574 2606
N = 15.203 3-4 27.0 20.4 26.2 19.3 610 2135 744 1086
* 5-7 62.5 61.4 62.0 61.7 112 363 129 180
Vehicle Weight | LT 3000 1bs 15.8 14.0 13.5 1.3 717 1590 474 240
N = 15,232 3000-3999 1bs 13.4 10.6 13.8 9.8 1027 4257 1708 2128
’ GE 4000 1bs 10.9 9.9 13.0 8.6 137 1173 207 1574
Driver Age 15-24 13.8 na 13.4 10.7 1002 3457 969 1070
N = 15.170 25-34 13.6 10.7 13.6 9.3 411 1870 403 774
i 35 or Older 16.8 12.2 14.4 9.0 493 1659 1034 2034
Road Classifi- | US/State/Inter- 14.1 12.0 15.7 9.7 687 2736 873 1601
cation state Hwy
N = 15.487 County/Farm Rd 18.9 -14.3 22,5 13.5 122 462 138 245
' City Street 13.9 10.3 11.7 8.7 1155 3884 1466 2118
Light Daylight 1.4 9.0 11.2 7.3 1370 5041 1781 3056
Condition Reduced Light 20.9 16.6 20.0 16.3 594 2041 696 980
N = 15,487
Number of One 27.2 25.8 25.6 26.0 353 932 472 412
Vehicles Two 1.4 9.0 10.9 7.5 1611 6150 2005 3552
N = 15,487
Road Surface Dry 15.6 11.6 14.3 9.7 1575 5603 1977 3095
Condition Other 9.0 9,7 11.2 8.4 389 1479 500 869
N = 15,487
Weather Clear/Cloudy 15.2 11.5 14.1 9.4 1655 5893 2085 3262
- Other 9.4 9.7 11.2 9.1 309 1189 392 702
N = 15,487
Number of One 11.4 8.5 11.0 7.0 1832 6652 2301 3748
Occupants Two or More 53.8 52.6 49.4 50.5 132 430 176 216
N = 15,487
Person Behind | Yes 59.3 64.2 33.3 50.0 27 67 27 32
Driver No 13.6 10.7 13.5 9.1 1937 7010 2448 3930
N = 15,478
Manufacturer GM 14.0 10.6 14.3 9.4 857 477 1257 2301
N = 15.487 Ford 14.5 11.5 13.6 9.5 823 1927 685 1026
’ Other 14.4 13.0 12.3 9.3 284 978 535 637
Driver Sex Male 13.2 10.4 12.7 8.6 1360 4459 1635 2372
N = 15,367 Female 17.3 12,7 15.9 10.6 573 2579 816 1573
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pletely arbitrary.

"versions" of a given variable--each with different cutting points, and in

Whenever appropriate (and possible), several different

The choice of cutting points used to categorize a variable was not com-

many cases, with a different number of categories—-were dinput into the variable

selection procedure,

harmonic mean of LRy2's, was used in subsequent analyses,

Only one "version'" of a variable, that with the highest

Figure 3~1 illustrates

a typical example of the effort involved in determining the "optimal" cutting

pointe of the variable City Size in the Texas 1974 sample.

250,000 cutting points are chosen,)

(The 50,000 and

The variables given in Tables 3-5, 3-6 and 3-7 are ranked in descending

order according to the strength of their interaction terms with Driver Injury,

Pre/Post Standard and Vehicle Body Style.

A number of patterns are evident

such as frequently higher injury rates with high values of TAD, reduced light-

ing, female drivers, lighter cars, and accldents in which the seat behind the

driver is occupied.

Original Distribution

(Continuous)

|

Potential

Potential - Initial
Dichotomies B Tetrachotomy
LT 250 K LT 50 K LT 5 K LT sk
5K - 50K
GE 250 K GE 50 K GE 5 K 50K - 250K
GE 250 K
0,07 0.05 0.76 4,23

A

Trichotomies

Y

Y

Y

LT 5 K LT 250 K LT 50 K
5K-50K 5 K-~ 250 K 50 K - 250 K
GE 50 K GE 250 K GE 250 K

*

1.30 1.91 4.03

L

A

Harmonic Mean of
LR y*'s

*Cuttinq points selected

Figure 3-1.

variables.
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The information used in the variable selection procedure to determine those
variables selected for modeling in the Texas 1972, 1973 and 1974 data is given
in Tables 3-8, 3-9 and 3-10. The interaction terms considered here and in all
subsequent samples are the following:

® Variable x Style.

¢ Variable x Prepost.

® Variable x Prepost x Style.

e Variable x Injury.

e Variable x Injury x Prepost.

® Variable x Injury x Style.

e Variable x Injury x Style x Prepost.

The first three interaction terms are obtained from a saturated log-linear
model of Prepost, Style and Variable while the last four interaction terms come
from a saturated model containing Injury, Prepost, Style and Variable.

The variables are listed in an order determined by the nagnitude of the
harmonic mean (also given in the tables) of the seven interaction terms. The
use of the harmonic mean results in greater weight being given to the third and

fourth order interaction terms than would be the case if the arithmetic mean
was used.

Using the harmonic mean as the ordering criteria, City Size was among the
three selected variables in the 1972, 1973 and 1974 data bases. Driver Age and
Accident Type were selected in two of the three years., Road Clasgification and
TAD were selected in a single year. For completeness and the convenience of the
reader, the completely cross—classified tables of Injury, Prepost, Style and the
three selected variables that were obtained for the full Texas Drivers—-Only data

sample for 1972, 1973 and 1974 prior to modeling are given in Appendix A.



TABLE 3-8
INTERACTION TERMS EVALUATED IN VARIABLE SELECTION PROCEDURE

TEXAS 1972

Interaction Terms from
Saturated Model Containing
Prepost, Style and Variable

Interaction Terms from Saturated

Model Containing Injury

Prepost, Style and Variabﬁe

Harmonic
Variable Var x Var x Var x ¥zguiy Me:REOf
Var x Var x Prepost Var x Injury x Injury X Style Interaction
Style Prepost X Style Injury Prepost x Style X Prepost Terms
LR x2 LR x2 LR x2 LR x2 LR x2 LR x2 LR 2 ‘
Accident Type / 22.96*] 154.75* 8.13* 437.19* 1.39 6.83* 1.85 4.43
Oriver Age / 1192.01* 96.01* 95.06* 1.93 5.24 3.38 1.76 4.39
City Size £ 52.62*% 12.86% 5.42 177.44*% | 13.07* 1.33 1.30 3.72
Vehicle Weight # 1401.37*%| 489.94* | 184,22* 30.79* 5.95 10.71* 0.59 3.51
TAD # 14.92*% 10.20* 10.09* 2970.28* 2.46 1.21 1.82 3.42
Light Condition 27.13* 34.53* 1.38 185.32* 2.09 0.49 2.57 1.89
Driver Sex 10.97* 74.61* 1.83 26.76% 1.73 0.60 .50 1.42
Road Surface Condition 2.26 2.81 2.38 15.94% 1.64 0.57 0.75 1.41
Number of Vehicles 1.06 128.75* 7.01% 355.58* 2.30 0.73 0.27 1.06
Manufacturer / 81.89* 67.58* 32.93* 16.94% 4.91 0.15 3.09 0.96
Road Classification 0.67 40.22* 0.81 67.46*% 2.36 0.25 1.05 0.86
Number of Occupants 0.13 37.17% 0.18 1303.79* 4.65 0.07 2.09 0.26
Weather 2.62 6.50% 1.15 8.90* 1.22 0.15 0.02 0.12
Person Behind Driver 0.07 6.71* 1.46 293.28* 0.02 0.16 0.02 0.06

*
p < 0.05

*Interaction terms associated with variables marked with "/" have two degrees of freedom.

Interaction terms associated with the unmarked variables have one degree of freedom.

Note:

Variables above the bold 1ine were selected.
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TABLE 3-9

INTERACTION TERMS EVALUATED IN VARIABLE SELECTION PROCEDURE

TEXAS 1973

Interaction Terms from
Saturated Model Containing
Prepost, Style and Variable

Interaction Terms from Saturated
Model Containing Injury,
Prepost, Style and Variable

Harmonic
Variable Vaf % Var x Var x ¥2§u¢y Me:neof

Var x Yar x Prepost Var x Injury x Injury X Style Interaction

Style Prepost x Style Injury Prepost x Style x Prepost Terms

LR ¥2 LR x2 LR x2 LR 2 LR x2 LR x2 LR x2
City Size ¢ 77.06* 8.90* 11.51* 31.41* 3.2 1.69 4.29 5.07
Road Classification # 9.85* 48,20~ 2.53 47 .20* 3.34 13.80* 1.68 4.67
Driver Age # 1101.75* 75.68% 78.32* 1.42 4.13 8.38*% 2.19 4.52
Vehicle Weight # 820.47* | 614.80* 96.75* 40.33* 0.59. 1.22 6.69* 2.59
Manufacturer / 99.48* 70.01* 39.98* 11.51* 3.03 0.78 0.79 2.32
Accident Type ¢ 14.18* | 125.71* 3.13 479.00* 0.27 4.64 1.97 1.45
Number of Occupants 1.09 21.77* 1.27 1050. 30* 6.85* 0.73 0.30 1.06
Person Behind Driver 7.71% 3.06 6.00* 197.01* 0.18 4.43*% 0.70 0.89
TAD # 13.41% 0.12 0.18 2792.82* 1.81 3.70 1.08 0.45
Light Condition 15.07* 18.27* 5.37* 265.24* 0.10 0.07 0.82 0.27
Weather 1.06 4.12*% 4.82* 3.96% 0.22 0.02 0.51 0.12
Road Surface Condition 1.49 4,25% 7.99* 8.65* 1.58 0.45 0.0] 0.07
Number of Vehicles 0.32 104.54* 2.08 417.07* 0.12 0.01 0.01 0.03
Driver Sex 0.26 91.50* 1.05 11.62*% 0.14 2.30 0.01 0.001

*o < 0.0

flnteraction terms associated with variabies marked with "£" have two degrees of freedom.
Interaction terms associated with the unmarked variables have one degree of freedom,

Note:

Variables above the bold line were selected.
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TABLE 3-10

INTERACTION TERMS EVALUATED IN VARIABLE SELECTION PROCEDURE

TEXAS 1974

Interaction Terms from
Saturated Model Containing
Prepost, Style and Variable

Interaction Terms from Saturated
Model Containing Injury
Prepost, Style and Variable

Harmonic
Variable Var x Var x Var x g:guiy Me:neof
Var x Var x Prepost Var x Injury x Injury x Style Interaction
Style Prepost X Style Injury Prepost x Style x Prepost Terms
LR x2 LR x2 LR x2 LR x2 LR %2 LR x? LR %2
City Size ¢ 86,85* 6.04% 1.23 22,43 4.63 4,02 4.21 4.03
Accident Type # 7.12%| 103.48* 14.40% | 494.26% 5.63 4.95 0.75 3.62
TAD # 9.38%| 4.21 0.85 2490.96% 4,27 1.18 3.04 2.39
Vehicle Weight # 751.27%| 722.17* 86.26* 32.26* 3.06 2.56 0.43 2.27
Driver Age ¢ 991.31%] 55.68% 48.63*% 1.45 2.44 5.02 0.45 1.97
Road Classification # 1.89 28.32% 0.97 25.50% 0.85 1.63 2.70 1.84
Light Condition 34.01* 8.72% 6.48* 201.65* 0.42 1.17 1.18 1.60
Number of Vehicles 0.73 {103.23* 11.58% | 422.62* 5.60* 0.44 0.93 1.40
Road Surface Condition 0.83 2.95 0.17 16.69% 2.91 0.29 1.04 0.57
Weather 0.48 4.09* 0.34 10.18* 2.44 0.76 0.16 0.52
Number of QOccupants 0.1 6.33*% 1.41 1029.41* 6.72*% 0.06 0.66 0.25
Person Behind Driver 0.59 3.16 0.04 172.26% 6.38* 5.16% 0.82 0.24
Manufacturer # 62.11* | 155.85* 50.46* 2.22 2.45 3.15 0.02 0.14
Driver Sex 7.92% | 51.53% 0.18 17.971* 0.34 0.02 0.06 0.09
*b < 0.05

*Xnteraction terms associated with variables marked with "4" have two degrees of freedom.
Interaction terms associated with the unmarked variables have one deqgree of freedom.

Note:

Variables above the bold line were selected.
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New York 1974

The slze of the seat back lock drivers—~only data set relative to the entire
1974 New York accident data base is characterized by noting the fraction of ac-
cidents, vehicles and fatalities contained in the data set as given in Table
3-11. The reasons for the low fatality rate are basically the same as those

given in the discussion of the Texas partial data set (page 3-5).

TABLE 3-11

ACCIDENTS, VEHICLES AND FATALITIES IN 1974
NEW YORK STATE DATA BASE

Variable Full Data Base | Partial Data Set | Percent

Accidents 377,818 52,475 13.9
Vehicles 704,477 65,593 9.3
Fatalities 2,664 208 7.8

The partial data set was derived by selecting cases that satisfied the
following criteria:
® Number of Vehicles in Accident = 1 or 2,
e TFirst Event = Collision with Motor Vehicle or Fixed Object.

e Area of Impact = Frontal, front right fender or front left
fender.

e Vehicle Body Type = 2-door or 4-door Sedan.
e Vehicle Model Year is known.

e Vehicle Make and Model = "Domestic."

e Vehicle Occupant = Driver.

The univariate frequencies of some key variables in the New York drivers-
only sample are given in Table 3-12. Iﬁ is noted that almost 6 percent of the
drivers suffered a fatal or serious injury (KA), a much higher percent than in
Texas or North Carolina. The much higher incidence of serious injury is related
to the fact that KABCO in New York was derived from more accurate information de-
scribing type of injury, location of injury and drivers' physical and emotional
status. Perhaps the principal reason that injury rates are higher in New York
is that the dollar damage reporting threshold is higher, The New York sample
is tilted toward 2-door, Post-Standard cars. There are twice as many 2-door
cars as 4-door cars and four times as many Post-Standard as Pre~Standard vehicles.
The preference for 2;door cars 1s higher in New York than in Texas or North Caro-
lina. The frequencies of associated inclement weather and surface road conditions
other than dry are also higher in New York compared with the other two states

analyzed.
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TABLE 3-12

FREQUENCY DISTRIBUTIONS OF KEY VARIABLES IN

DRIVER-ONLY NEW YORK 1974 SAMPLE

, Absolute % of
’Var1ab1e Category Frequency Known
Driver K 208 0.3
Injury A 3,568 5.5
B 8,383 12.8
C 7,714 11.8
0 45,413 69.6
Injured Extent - Unknown 307 -
Model Year Pre 12,996 19.8
Class Post 52,597 80.2
Vehicle Body 2-Door 43,767 66.7
Style 4-Door 21,826 33.3
Road Classification] State or Interstate Hwy 21,929 34.7
County or Town Road 15,208 24.0
City Street. 22,595 35.7
Limited Access 3,542 5.6
Missing 2,319 -
Weather Clear 37,227 57.0
Cloudy 12,721 19.5
Rain 10,272 15.7
Snow 3,746 5.7
Sleet/Hail/Freezing Rain 871 1.3
Fog/Smog/Smoke 439 0.7
Other 66 0.1
Missing 251 -
Read Surface Dry 41,746 64.2
Condition Wet 16,066 24.6
Muddy 95 0.1
Show-Ice 6,229 9.5
Slush 817 1.3
Other 166 0.3
Missing 274 -
Vehicle Damage None 765 1.2
Light 19,049 29.5
Moderate 34,280 53.1
Severe 9,893 15.3
Demolished 560 0.9
Missing 1,046 -
Driver Age 15-24 23,039 35.2
25-34 14,964 22.9
35-49 12,99 19.8
50+ 14,453 22.1
Missing 146 -
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TABLE 3-12 (Continued)

Absolute % of

Variable Category Frequency Known
Driver Sex Male 45,196 68.9
Female 20,397 31.1
Number of One 36,742 60.6
Occupants Two or More 23,882 339.4
Missing 4,969 -

Restraint Usage None Used 34,341 72.1
Lap Belt 11,243 23.6

Harness 533 1.1
Lap Belt and Harness 1,372 2.9
Child Restraint 3 0.0
Other 113 0.2

Missing 17,988 -
Vehicle Weight LT 3000 1bs 15,386 24.0
3000-3599 1bs 21,321 33.3
3600-4399 1bs 22,684 35.3
GE 4000 1bs 4,797 7.5

Missing 1,405 -
Number of One 9,949 15.2
Vehicles Two or More 55,644 84.8
Manufacturer GM 33,414 50.9
Ford 15,988 24.4
Other 16,191 24.7

Total Number of Cases 65,593 -
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TABLE 3-13
INJURY RATES FOR NEW YORK 1974

Injury Rate (Percent) Number of Drivers
Variable Category 2-Door 4-Door 2-Door 4-Door
Pre Post Pre Post Pre Post Pre Post
Road Classifi~ | State or Inter- 38.3 31.8 35.8 28.8 2,608 14,508 2,096 6,259
cation state Highway
N County or Town 40.8 33.5 38.8 30.3 1,884 8,823 1,310 3,191
N = 63,274 Road
City Street 31.3 29.2 30.7 24,4 2,498 {11,868 2,232 5,997
Driver Age 15-24 37.0 32 37.8 28.3 3,256 {14,008 2,087 3,688
N = 65.447 25-49 35.9 31.0 33.2 27.4 2,730 {15,751 2,449 7,025
’ 50 or Older 33.6 28.0 30.6 25.5 1,189 6,727 1,240 5,297
Manufacturer GM 35.4 29.3 33.6 25.7 3,547 119,115 2,758 7,994
N = 65.593 Ford 36.7 31.7 36.8 27.6 2,262 8,969 1,202 3,555
’ Other 36.3 33.4 33.5 28.8 1,399 8,475 1,828 4,489
Number of One 39.2 33.8 39.3 29.8 3,830 | 20,995 3,014 8,903
Occupants Two or More 33.5 27.8 29.2 24.0 2,801 §}12,843 2,312 5,926
N = 60,624
Road Surface Dry 36.8 31.4 33.9 27.6 4,640 | 23,505 3,679 | 10,222
Condition Other 34.8 30.0 35.1 26.1 2,542 | 12,914 2,178 5,739
N = 65,319
Point of Hood & Front 42.4 37.6 41.5 33.5 4,062 | 19,591 3,118 8,253
Impact Right Front 28.9 23.2 26.2 20.8 1,738 9,116 1,541 4,224
_ Left Front 26.3 22.8 25.1 19.2 1,408 7,852 1,129 3,561
N = 65,593
Towaway No 21.7 17.5 20.1 15.4 4,198 | 21,884 3,508 | 10,447
_ Yes 55.8 50.7 55.1 48.6 3,010 | 14,675 2,280 5,591
N = 65,593
Vehicle Weight | LT 3,000 1bs 39.1 36.0 39.6 34.1 2,502 110,176 1,199 1,509
- 3,000 1bs or 34.3 28.8 33.3 26.4 4,705 | 26,205 4,347 | 12,545
N = 64,188 Mo
re
Restraint Usage | No 46.0 40.5 44.5 36.3 4,599 | 18,179 3,701 7,978
- Yes 35.4 34.1 35.6 31.0 810 8,508 579 3,251
N = 47,605
Number of One 76.4 65.0 77.1 64.1 1,273 5,715 985 1,976
Vehicles Two 27.3 24.5 25.4 21.8 5,936 1| 30,844 4,803 ]| 14,062
N = 65,593
Driver Sex Male 34.2 28.6 31.7 24.8 5,293 | 24,627 4,142 | 11,134
_ Female 40.8 35.6 40.6 31.9 1,915 | 11,932 1,646 4,904
N = 65,593
Vehicle Damage | None-Light 20.9 17.5 19.7 15.3 2,050 | 10,732 1,756 5,276
N = 64.547 Moderate 35.4 30.2 34.2 27.5 3,757 | 19,211 2,999 8,313
’ Severe- 63.3 57.4 63.6 55.6 1,285 6,070 929 2,169
Demo1ished
Weather Clear-Cloudy 36.5 30.9 34.0 27.3 5,526 | 27,858 4,371 ] 12,193
N = 65.342 Other 34.9 31.0 35.3 26.2 1,658 8,562 1,390 3,784
3
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TABLE 3-14

INTERACTION TERMS EVALUATED IN VARIABLE SELECTION PROCEDURE
NEW YORK 1974

Interaction Terms from
Saturated Model Containing
Prepost, Style and Variable

Interaction Terms from Saturated

Model Containing Injury
Prepost, Style and Variab

fe

Harmonic
Variable Var x Var x Var x ¥2§uiy Me:ReOf
Var x Var x Prepost Var x Injury x Injury x Style Interaction
Style Prepost | x Style Injury | Prepost | x Style | x Prepost Terms
LR x2 LR x2 LR x2 LR 2 LR x2 | LR 2 LR x2
Road Classification 196.33* 539.74* 2.67 151.73% 8.65* 2.34 3.90 5.823
Driver Age 1818.67* 466.75* 118.89* 63.90* 1.55 1.19 4.09 3.985
Manufacturer 356.84* 66.30* 115.20% 57.76* 9.65* 0.85 1.00 3.013
Number of Occupants 18.39* 61.04* 0.7% 266.10% 0.89 2.43 4.08* 2,196
Road Surface Condition 5.36* 2.44 3.99* 11.46* 0.86 0.53 2.95 1.620
Point of Impact 30.58* 38.74* 1.87 1631.16% 0.76 0.46 1.99 1.527
Towaway 130.03* 34.44* 9.64* |8100.39* 2.78 2.44 0.13 0.814
Vehicle Weight 2324.08* 431.34* 136.67* 243.04* 5.62% 0.87 0.07 0.448
Restraint Usage 35.91* 1 1125.01* 0.1% 170.02* 5.80* 0.80 0.05 0.230
Number of Vehicles 83.48* 76.82* 18.07* [6739.11* 47.94* 5.26* g.01 0.070
Driver Sex 9.43* 96.48* 18.08* 334.49* 0.01 1.57 0.67 0.069
Vehicle Damage 119.75% 28.74% 5.85 |5141.41% 0.16 2.21 0.01 0.066
Weather 1.06 0.04 1.04 0.57 0.01 0.11 3.36 0.051
*p <0.05

Note: The degrees of freedom for all interaction terms for all variables are one except for:

road classification, driver age, manufacturer, point of impact and vehicle damage.

For these variables, the degrees of freedom are two for all interaction terms.

Variables above the bold Tine were selected.
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Injury rates (KABC percentages) and the number of drivers on which the rates
are based are given in Table 3-13, High injury rates occur for towaway accidents,

direct frontal impacts, lighter-weight vehicles, severely damaged vehicles,

lack of restraint usage, female drivers and drivers age 15-24 years old.

The last variable result requires comment since it appears to differ from

the results for Texas and North Carolina. In Texas, Driver Age is a dichotomy
and drivers 35 years and older have higher injury rates. The categories of
Driver Age differ in North Carolina among years but in no case does the category
15-25 years old have the highest rates. Environmental and socioeconomic factors
that differ among the three states could be important in explaining this dif-
ference. Also, it should be noted that the overall injury rate is much higher
in New York (31%Z) compared to Texas (11%) and North Carolina (15%).

The information used in the variable selection procedure to determine those
variables selected for modeling of the New York 1974 data is given in Table 3-14.
Ordering the variables according to the harmonic mean of the seven interaction
terms resulted in Road Classification, Driver Age and Manufacturer being the
leading three variables that were selected for modeling of the New York 1974
data sample. The completely cross-classified tables of the New York Driver-
Only 1974 data prior to modeling are given for Injury, Prepost, Style, Road
Classification, Driver Age and Manufacturer in Appendix A. A separate table
is given for each of the three injury dichotomies--KA vs BCO, KAB vs CO and
KABC vs O.

North Carolina 1973, 1974, 1975

The size of the seat back lock drivers-only data set relative to the entire

1973-1975 North Carolina accident data base can be characterized by noting the
fraction of accidents, vehicles and fatalities contained in the data set as
given in Table 3-15. The reasons for the low fatality rate have been discussed
previously {page 3-5).

TABLE 3-15

ACCIDENTS, VEHICLES AND FATALITIES IN 1973-1975
North Carolina Data Base

Year | Variable Full Data Base | Partial Data Set | Percent
1973 | Accidents 129,150 21,876 16.9
Vehicles 232,825 27,345 11.7
Fatalities 1,859 54 2.9
1974 | Accidents 121,568 21,366 17.6
Vehicles 218,506 26,707 12.2
Fatalities 1,585 47 3.0
1975 | Accidents 129,013 22,729 17.6
Vehicles 232,180 28,411 12.2
Fatalities 1,519 56 3.7
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The basic data set was derived by selecting all drivers in passenger vehicles
that satisfied the following criteria:
e Involved in two-car head-on collision.

o Involved in two-car collision other than head—-on, and sustained
front end damage.

e Involved in single-car collision with a fixed object and sus-
tained front end damage.

e Collided with a parked car and sustained front end damage.

Thus, the data subset includes all passenger cars involved in frontal impact
accidents that could indicate the effects of seat back locks. Vehicles involved
in multi~vehicle accidents are excluded from the sample as are all struck vehicles.
Vehicles striking non-fixed objects such as animals, bicyclists and pedestrians
are similarly excluded.

The data base was screened using the following variables and conditions:

® Means of Involvement in Accident = More than 2 Vehicles
Involved.

o Vehicle Type = 2-door or 4~door Sedan.

® Vehicle Body Style = 2-door Sedan or 2-door Hardtop, or 4-door
Sedan or 4-door Hardtop. '

o Vehicle Model Year = 1960 or later.
e Vehicle Make = Domestic.
o Region of Impact = Frontal Collision.

e Accident Type = Hit Parked Vehicle, Hit Fixed Object Head-On,
Other 2-Vehicle.

The univariate frequencies of some key variables in the North Carolina drivers-
only sample are'given in Table 3~16. Unique features of the North Carolina sample
include a high frequency of known information on Alcohol Involvement (97%) and
Restraint Usage (93%). Other unique information in the North Carolina sample
includes Estimated Vehicle Speed and Adjusted Vehicle Speed. Estimated Vehicle
Speed refers to the speed of the vehicle prior to impact. This speed is adjusted
in two-vehicle collisions to account for the speed of the other vehicle to obtain
Adjusted Vehicle Speed. Note that TAD is not included in the table, as 54 percent
of the data are missing.

Injury Rates (KABC percentages) and the number of drivers on which the rates
are based are given in Tables 3-17, 3-18 and 3-19 for the North Carolina 1973,
1974 and 1975 drivers-only sample. Higher injury rates occur for lower vehicle
weights, higher estimated and adjusted vehicle speeds, state and intersfate high-
ways, alcohol involvement, failure to use restraints, reduced light conditions

and presence of an occupant seated behind the driver.
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TABLE 3-16
FREQUENCY DISTRIBUTIONS OF KEY VARIABLES IN DRIVER-ONLY NORTH CAROLINA SAMPLE

1973 1974 1975 Total: 1973-1975
Variable Category Absolute Absolute % of | Absolute % of Absglute % of
Frequency Frequency | Known | Frequency | Known Frequency | Known

KABCO K 54 0.2 47 0.2 56 0.2 157 0.2
- A 626 2.3 564 2.1 550 1.9 1,740 2.1

B 1,674 6.1 1,654 6.2 1,799 6.3 5,127 6.2

C 1,713 6.3 1,791 5.7 2,029 7.1 5,533 6.7

0 23,278 35.1 22,651 84.8 23,977 84.4 69,906 84.8

Model Year Pre 8,936 32.7 7,331 27.4 6,708 23.6 22,975 27.9
Class Post 18,409 67.3 19,376 72.6 21,703 76.4 59,488 72.1
Vehicle Body 2~Door 15,522 56.8 14,990 56.1 15,787 55.6 46,299 56.1
Style 4-Door 11,823 43.2 11,717 43.9 12,624 44.4 36,164 43.9
City Size Rural 10,877 39.8 9,743 36.5 9,919 34.9 20,183 24.5
Under 1,000 309 1.1 324 1.2 382 1.3 4,675 5.7

1,600~ 4,999 1,688 6.2 1,689 6.3 1,838 6.5 4,005 4.9

5,000- 9,999 1,448 5.3 1,424 5.3 1,600 5.6 3,496 4.2

10,000-14,999 ° 1,101 4.0 1,125 4.2 1,268 4.5 2,068 2.5

15,000-19,999 1,030 3.8 1,067 4.0 1,204 3.2 3,301 4.0

20,000-24,999 633 2.3 665 2.5 770 2.7 2,494 4.2

25,000-34,999 1,058 3.9 1,144 4.3 1,294 4.6 4,472 5.4

35,000-49,999 1,407 5.1 1,333 5.0 1,265 4.5 5,215 6.3

50,000-75,000 1,434 5.2 1,523 5.7 1,718 6.0 1,015 1.2

GT 75,000 6,360 23.3 6,670 25.0 7,153 25.2 30,539 37.0

Road Classifi-| Interstate 403 1.5 255 1.0 294 1.0 952 1.2
cation u.s. 4,801 17.6 4,302 16.1 4,325 15.3 13,428 16.3
North Carolina 2,985 11.0 2,670 10.0 2,840 10.0 8,495 10.3

Rural Paved Rd 3,987 14.6 3,695 13.9 3,850 13.6 11,532 14.0

Rural Unpaved Rd 382 1.4 420 1.6 350 1.2 1,152 1.4

City Street 14,661 53.9 15,300 57.4 16,678 58.9 46,639 56.7

Missing 126 - 65 - 74 - 265 -

Weather Clear 18,104 66.6 17,416 65.6 18,264 64.6 53,784 65.6
Cloudy 4,816 17.7 4,792 18.0 4,992 17.7 14,600 17.8

Rain 3,581 13.2 3,927 14.8 4,548 16.1 12,056 14.7

Snowing 359 1.3 101 0.4 165 0.6 625 0.8

Fog 286 1.1 270 1.0 242 0.9 798 1.0

Sieet or Hail 44 0.2 46 0.2 41 0.1 131 0.2

Missing 155 - 155 - 159 - 469 -

Accident Type | Coll.w Fixed Obj 1,558 5.7 1,432 5.4 1,374 4.8 4,363 5.3
Coll.w Motor Veh 25,787 54.3 25,275 94.6 27,037 95.2 78,099 94.7

Lignt Daylight 20,582 75.4 19,951 74.9 21,489 75.8 62,022 75.4
Condition Dusk 393 3.3 863 3.2 947 3.3 2,703 3.3
Dawn 276 1.0 270 1.0 281 1.0 827 1.0

Dark/Lit 3,078 11.3 3,307 12.4 3,365 11.9 9,750 11.8

Dark/UnTit 2,484 9.1 2,261 8.5 2,253 8.0 6,998 8.5

Missing 32 - 5 - 76 - 163 -

Road Surface Dry 21,264 77.9 20,364 78.3 21,848 77.1 63,976 77.8
Condition Wet 4,981 18.2 5,571 20.9 6,200 21.9 16,752 20.4
0ily 26 0.1 20 0.1 11 0.0 57 0.1

Muddy 43 0.2 24 0.1 30 0.1 97 0.1

Snowy 380 1.4 74 0.3 1 0.4 565 0.7

Icy 611 2.2 100 0.4 122 0.4 833 1.0

Missing 40 54 - 89 - 183 -

Investigating | City Police 16,267 9.5 16,740 62.7 18,198 64.1 51,205 62.1
Agency Sheriff 7 0.0 11 0.0 16 0.1 34 0.0
Rural Cnty Police 145 0.5 76 0.3 53 0.2 274 0.3

Highway Patrol 10,979 9.9 9,869 37.0 10,126 35.6 30,914 37.5

Other 7 0.0 11 0.0 18 0.1 36 0.0
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TABLE 3-16

FREQUENCY DISTRIBUTIONS OF KEY VARIABLES IN DRIVER-ONLY NORTH CAROLINA SAMPLE (Continued)

1973 1974 1975 _ Total: 1973-1975

Variable Category Absolute | % of | Absolute | % of | Absolute | % of | Absolute | % of
Frequency | Known | Frequency | Known | Frequency | Known Frequency | Known

Estimated 1-29 mph 13,834 53.1 13,863 54.1 '14,765 53.9 42,462 53.7
Vehicle Speed 30-49 mph 9,313 35.8 9,287 36.2 10,118 36.9 28,718 36.3
59+ n)ph 2,884 11.1 2,474 9.7 2,521 9.2 7,879 10.0

Missing 1,314 - 1,083 - 1,007 - 3,404 -

Adjusted 1-29 mph . 10,802 42.6 10,920 43.2 11,938 44.0 33,660 43.3
Vehicle Speed 30-49 mph ¢ 11,098 43.7 11,443 45.3 12,305 45.3 34:846 44.8
59+ tpph § 3,474 13.7 2,891 11.4 2,882 10.6 9,248 11.9

Missing ; 1,971 - 1,453 - 1,285 - 4,709 -

Driver Age 15-25 11,606 42.8 11,228 42.3 11,800 4.7 34,634 42.3
26-55 11,846 43.7 11,466 43.2 12,294 43.4 35,606 43.4

5§+ . 3,671 13.5 3,826 14.4 4,21 14.9 11,708 14.3

Missing 222 - 187 - 106 . - 515 -

Driver Sex Male 17,464 64.0 16,883 63.4 17,643 62.1 51,990 63.2
Female 9,808 36.0 9,752 36.6 10,751 37.9 . 30,311 36.8

Missing 73 - ) 72 - 17 - 162 -
Alcohol No 24,838 93.5 23,926 92.4 25,601 93.1 74,365 93.0
Involvement Drnkng-Impaired 812 3.1 1,046 4.0 1,042 3.8 2,900 3.6
Drnkng-Imp Unk 910 3.4 915 3.5 865 3.1 2,690 3.4

Missing 785 - 820 - 903 - 2,508 -

Restraint No Belt 21,053 85.6 21,729 85.5 23,505 87.0 66,287 86.1
Usage Lap Belt 3,33 13.5 3,044 12.0 2,853 10.6 9,228 12.0
Lap & Shoulder 121 0.5 506 2.0 623 2.3 1,250 1.6
Shoulder Only 104 0.4 129 0.5 26 0.1 259 0.3

Missing 2,736 - 1,299 - 1,404 - 5,439 -

Number of One 16,964 63.4 16,526 61.9 17,318 61.0 | 50,808 62.1
Occupants Two or More 9,804 36.6 10,175 38.1 11,087 39.0 31,066 37.9
Missing 577 - 6 - 6 - 589 -
Person Behind Yes 2,065 7.6 2,043 7.6 2,377 8.4 6,485 7.9
Drivey Ho 25,280 92.4 24,664 92.4 26,034 91.6 76,978 92.1
Vehicle LT 3,000 1bs 5,601 20.6 5,182 19.5 5,420 19.2 16,203 19.8
Weight 3,000-3,598 1bs 11,544 42.4 10,351 39.0 10,473 37.1 32,368 39.5
GT 3,600 1bs 10,065 37.0 11,006 41.5 12,343 43.7 33,414 40.8

Missing 135 - 168 - 175 - 478 -
Number of | one 198 0.7 208 0.8 227 0.8 633 0.8
Vehicles Two 27,147 99.3 26,499 99,2 28,184 99.2 81,830 99.2
Manufacturer GM 14,335 52.4 14,311 53.6 15,148 53.3 43,794 53.1
Ford 8,654 31.6 | 8,160 30.6 8,795 31.0 25,609 3.1
Other 4,356 15.9 4,236 15.9 4,468 15.7 13,060 15.8
Model Year Early Pre-Stnd 4,689 17.1 3,584 13.4 3,130 11.0 11,403 13.8
Category lLate Pre-Stnd 4,247 15.5 3,747 14.0 3,578 12.6 11,572 14.0
Early Post-Stnd 16,102 58.9 14,727 55.1 14,999 52.8 45,828 55.6

Late Post-Stnd 2,307 8.4 4,646 17.4 6,704 23.6 13,660 16.6

Total Number of Cases 27,345 - 26,707 - 28,411 - 82,463 -
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TABLE 3-17

INJURY RATES FOR NORTH CAROLINA 1973

Injury Rate (Percent)

Number of Drivers

Variable Category 2-Door 4-Door 2-Door 4-Door
Pre Post Pre Post Pre Post Pre Post
Vehicle Weight | LT 3,000 1bs 18.3 17.3 19.3 18.7 1,543 2,736 739 583
N = 27.210 3,000-3,599 1bs 17.0 14.5 15.4 14.3 2,476 5,031 2,034 2,003
K 3,600+ 1bs 12.8 12.7 15.4 12.0 695 3,021 1,388 4,961
Manufacturer GM 16.9 13.8 15.5 12.3 1,943 5,682 2,168 4,542
N = 27,345 Ford 17.0 15.9 16.7 13.3 2,326 3,165 1,458 1,705
? Other 16.0 15.4 17.1 15.8 462 1,944 579 1,37
Adjusted 1-29 MPH 8.1 7.3 9.0 7.2 1,770 4,274 1,661 3,097
Vehicle Speed | 30-49 MPH 21.3 17.7 19.1 16.4 2,000 4,317 1,757 3,024
- 50+ MPH 25.9 27.9 31.4 23.4 603 1,424 481 966
N = 25,373
Driver Age 15-25 15.8 14.5 14.5 11.8 2,629 5,837 1,455 1,685
N o= 27.123 26-55 18.3 15,3 17.7 13.6 1,712 4,239 1,731 4,164
? 56+ 17.7 13.5 16.1 13.7 351 615 983 1,722 ‘
Estimatad 1-29 MPH 9.6 8.5 11.1 8.1 2,275 5,215 2,269 4,075
Vehicle Speed | 30-49 MPH 22,2 18.2 20.9 18.1 1,731 3,788 1,400 2,39
- 50+ MPH 28.5 29.9 32.5 25.2 513 1,262 323 786
N= 26,031
City Size LT 50,000 17.1 15.9 16.9 13.9 3,500 7,473 3,126 5,452
- 50,000+ 16.3 13.0 13.9 11.6 1,231 3,318 1,079 2,166
N = 27,345
Road Classifi- | State or Inter- 19.3 17.9 19.1 16.3 1,335 3,350 1,173 2,33
cation state Highway ,
N = 27.219 Rural Road 18.0 14.4 17.7 14.0 942 1,713 673 1,041
? City Street 15.1 12.9 14.0 11.2 2,435 5,682 2,333 4,212
Accident Type Coll.wFixed Obj 211 21.3 20.1 16.6 350 558 259 391
- Coll.wMotor Veh 16.5 14,4 15.9 13.0 4,381 | 10,233 3,946 7,227
N = 27,345
Restraint Usage| Yes 13.9 12.5 12.4 12.2 267 1,604 291 1,394
- No 17.7 15.8 171 14.3 3,984 8,152 3,489 5,428
N = 24,609
Light Daylight 15.5 13.0 15.2 12.1 3,443 7,948 3,207 5,984
Condition Reduced Light 20.6 19.6 19.3 17.0 1,284 2,832 99§ 1,620
N=27,313
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TABLE 3-17
INJURY RATES FOR NORTH CAROLINA 1973 (Continued)

Injury Rate (Percent)

Number of Orivers

Variable Category 2-Door 4-Door 2-0oor 4-Door
Pre Post Pre Past Pre Post Pre Post
Road Surface Dry 16.9 15.1 16.4 13.6 3,669 8,309 3,310 5,976
Condition Other 16.7 13.4 15.0 11.7 1,056 2,467 891 1,627
N = 27,305
Investigating City Police i 15.2 13.1 14.4 11.4 2,677 6,376 2,549 | 4,665
Agency Highway Patrol 18.9 17.2 18.8 16.0 2,037 | 4,339 1,635 2,908
N = 27,186
Weather Clear-Cloudy 16.8 14.8 15.9 13.1 3,985 8,946 3,556 6,433
= Other 17.7 14.8 17.8 13.5 713 1,796 619 1,142
N = 27,190
Person B8ehind No . 16.6 14.6 15.8 13.1 4,356 9,991 3,896 7,037
Driver Yes P19.7 16.4 20.4 13.6 375 800 309 581
N = 27,345 |
Driver Sex Male 15.6 12.8 13.0 10.9 3,282 6,892 2,651 4,639
= Female 22.1 18.2 21.6 16.8 1,436 3,869 1,540 2,963
N = 27,272
Number of | One 37.8 34.9 33.3 | 34.9 45 86 24 43
Vehicles Two 16.6 14.6 16.0 13.0 4,686 { 10,705 4,181 7,575
N = 27,345 |
Alcohol I No 15.4 .13.8 | 15.2 12.7 4,158 9,849 3,758 7,073
Involvement f Yes 27.3 24,7 22.9 19.1 388 648 336 350
N = 26,560 |
Number of § One 15.9 14,0 15.2 12.6 2,800 6,678 2,618 4,868
Occupants | Two or More 18.6 16.2 18.0 14.5 1,824 3,884 1,493 2,603
N = 26,768
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TABLE 3-18

INJURY RATES FOR NORTH CAROLINA 1974

Injury Rate (Percent)

Number of Drivers

Variable Category 2-Door 4-Door 2-Door 4-Door
P}e Post Pre Post Pre Post Pre Post
Vehicle Weight }LT 3,000 lbs 17.6 19.7 21.4 18.3 1,224 2,744 641 573
N = 26.539 3,000-3,599 1bs 16.8 15.1 17.3 14.3 1,886 4,768 1,754 1,943
’ 3,600+ 1bs 16.9 13.2 13.9 12.0 592 3,724 1,176 5,514
Manufacturer GM 16.2 14.4 17.3 12.4 1,492 6,105 1,968 4,746
N = 26,707 Ford 17.4 16.4 17.1 13.6 1,871 3,236 1,138 1,915
* Other 18.5 17.9 15.4 14.4 363 1,923 499 1,451
Adjusted 1-29 MPH 8.3 7.8 9.4 6.9 1,423 4,616 1,508 3,373
Vehicle Speed |30-49 MPH 19.9 18.2 20.8 15.8 1,692 4,780 1,511 3,460
- = 50+ MPH 31.2 32.4 33.0 25.9 398 1,269 373 851
N = 25,254
Road Classifi- |State or Inter- 19.0 18.5 20.4 15.5 968 3,082 936 2,241
cation state Highway '
N = 26.642 Rural Road 20.0 17.0 18.5 15.8 712 1,749 547 1,107
’ City Street 15.2 13.8 15.2 11.2 2,039 6,413 2,108 4,740
Driver Age: 15-25 15.0 15.1 15.9 12.1 2,016 5,988 1,270 1,954
- 26+ 19.5 16.0 17.6 13.4 1,686 5,194 2,309 6,103
N = 26,520
Light Daylight 15.9 14.1 14.9 12.1 2,703 8,272 2,709 6,267
Condition Reduced Light 20.7 19.5 23.5 16.5 1,011 2,972 892 1,826
N = 26,652
Restraint Usage|Yes ) |11.6 14.3 16.1 10.4 215 1,821 193 1,450
N = 25.408 No 17.6 16.2 17.3 13.8 3,331 8,928 3,216 6,254
Investigating |City Police 14.9 13.7 15.2 11.2 2,229 7,022 2,294 5,195
Agency Highway Patrol 20.1 18.5 20.2 16.2 1,489 4,194 1,296 2,890
N = 26,609
Estimated 1-29 MPH 10.3 9.2 1.1 8.2 1,855 5,550 2,007 4,451
Vehicle Speed {30-49 MPH 21.1 19.8 22.3 17.7 1,367 4,104 1,160 2,656
N = 25.624 50+ MPH 31.7 31.0 38.2 27.5 347 1,160 280 687
Number of One 32.0 35.1 50.0 27.1 25 1 24 48
Vehicles Two 16.9 15.4 16.8 12.9 3,701 |11,153 3,581 8,064
N = 26,707

3-28




TABLE 3-18
INJURY RATES FOR NORTH CAROLINA 1974 (Continued)

Injury Rate (Percent)

Number of Drivers

Variable Category 2-Door 4-Door 2-Door 4-Door

Pre Post Pre Post Pre Post Pre Post
City Size LT 5,000 19.1 17.4 19.3 15.4 1,745 4,936 1,598 3,477
i 5,000+ 15.2 14.1 15.1 11.3 1,981 6,328 2,007 4,635

N = 26,707
Person Behind No 16.7 15.4 16.9 12.8 3,428 | 10,442 3,291 7,503
Driver Yes 20.5 18.1 18.5 15.6 298 822 314 609

N = 26,707
Road Surface Dry i7.0 15.6 17.3 13.0 2,918 8,763 2,832 6,351
Condition Other 17.1 15.3 16.0 13.1 795 2,485 769 1,740

N - 26,653
Alcohol No 15.4 14.5 15.9 12.5 3,204 | 10,181 3,127 7,414
Involvement Yes 26.4 26.2 25.6 19.3 390 770 344 457

N = 25,887
Driver Sex Male 14.8 13.2 15.1 1.2 2,604 7,085 2,337 4,857
=9 Female 22.2 19.7 20.4 15.8 1,110 4,146 1,259 3,237

N = 26,635
Number of One 16.6 15.1 16.2 12.5 2,199 6,956 2,240 5,131
Occupants Two or More 17,7 16.3 18.4 14.0 1,525 4,307 1,365 2,878

N = 26,701
Accident Type Coll.w Fixed Obj| 21.6 20.4 22.9 19.3 232 565 236 399
- Coll.w Motor Veh} 16.7 15.3 16.6 12.7 3,494 | 10,69% 3,369 7,713

N = 26,707
Weather Clear-Cloudy 17.2 15.4 17.4 13.1 3,072 9,361 3,022 6,753
N = 26,552 Other 16.2 16.3 15.2 12.5 625 1,843 564 1,312
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TABLE 3-19

INJURY RATES FOR NORTH CAROLINA 1975

Injury Rate (Percent)

Number of Drivers

Variable Category 2-Door 4-Door 2-Door 4-Door
Pre Post Pre Post Pre Post Pre Post
Vehicle Weight | LT 3,000 1bs 18,2 19.8 18.8 19.8 1,200 2,908 634 678
N = 28.236 3,000-3,599 1bs 17.8 14,3 16.1 15.7 1,694 4,907 1,619 2,253
! 3,600+ 1bs 16.8 14.3 15.2 13.5 475 4,539 1,044 6,285
Driver Sex Male 15.1 12.7 14.6 11.8 2,369 7,640 2,070 5,564
| = Female 24.2 20.3 19.5 18.6 1,010 4,756 1,253 3,722
N = 28,394
Manufacturer GM 17.7 14.0 16.0 13.7 1,274 6,743 1,670 5,461
N = 28.411 Ford 17.7 18.1 17.0 16.7 1,726 3,717 1,136 2,216
: Other 18.3 16.2 16.7 14.3 382 1,945 520 1,621
Driver Age 15-25 15.8 15.1 15.5 13.5 1,860 6,403 1,197 2,340
N = 28,305 26-55 20.6 16.3 17.3 15.5 1,200 5,097 1,293 4,704
’ 56+ 18.9 15.5 16.6 13.5 302 864 820 2,225
Estimated 1-29 MPH 10.3 9.1 10.4 9.0 1,668 6,180 1,859 5,058
Vehicle Speed | 30-49 MPH 22.4 20.9 23.4 19.7 1,266 4,601 1,139 3,112
- 50+ MPH 39.8 29.3 29.3 30.0 334 1,181 213 793
N = 27,404
Adjusted 1-29 MPH 8.8 8.2 9.0 7.3 1,347 5,190 1,400 4,000
Vehicle Speed | 30-49 MPH 20.6 19.1 20.5 18.0 1,517 5,398 1,448 3,942
= 50+ MPH 38,8 30.0 31 30.1 384 1,250 305 944
N = 27,126
City Size LT 25,000 18.4 16.7 16.4 15.3 2,167 7,207 2,074 5,533
- 25,000+ 16.6 14.1 16.5 13.4 1,215 5,198 1,252 3,765
N = 28,411
Road Classifi- | State & Inter- 2141 18.7 20.3 18.4 904 3,269 824 2,462
cation state Highway
N = 28.337 Rural Road 19.3 18.0 16.5 16.1 611 1,851 496 1,242
’ City Street 15.7 13.6 14.8 12.5 1,855 7,250 2,001 5,572
Number of One 16.5 15.5 16.7 14.3 1,980 7,610 1,949 5,779
Occupants Two or More 19.6 15.8 16.1 14.9 1,401 4,792 1,376 3,518
N = 28,405
Number of One 36.4 38.3 64.7 35.5 33 115 17 62
Vehicles Two 17.6 15.4 16.2 14.4 3,349 | 12,290 3,309 9,236
N = 28,411
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TABLE 3-19

INJURY RATES FOR NORTH CAROLINA 1975 (Continued)

Injury Rate (Percent)

Number of Drivers

Variable Category 2-Door 4-Door 2-Door 4-Door
Pre Post Pre Post Pre Post Pre Post
Weather Clear-Cloudy 18.2 15.3 16.1 14.2 2,766 | 10,120 2,751{ 7,619
' Other 16.0 16.9 18.3 16.1 601 2,217 563| 1,615
N = 28,252
Investigating City Police 15.4 13.7 14.8 12.5 2,038 7,949 2,150 6,061
Agency Highway Patrol 21.5 19.1 19.4 18.4 1,332 4,424 1,167 | 3,203
N = 28,324
Accident Type Coll.w Fixed Obj| 20.5 21.7 24.2 17.2 200 572 194 408
N = 28,411 Coll.w Motor Vehl 17.6 15.3 16.0 14.4 3,182 | 11,833 3,132 | 8,890
Light Daylight 16.2 14.5 15.2 13.7 2,463 9,144 2,635} 7,347
Condition Reduced Light 22.0 18.6 20.5 17.8 908 3,233 786 ¢ 1,919
N = 28,335
Alcohol No 16.2 14.7 15.5 14.2 2,954 | 11,165 2,891 8,591
Involvement Yes 30.4 23.6 24.3 19.1 306 830 305 466
N = 27,508
Restraint Yes 11.5 14.4 12.9 13.1 165 1,735 147 | 1,455
Usage No 18.4 16.1 17.1 15.0 3,046 | 10,087 3,012 | 7,360
N = 27,007
Road Surface Dry 17.9 15.5 16.0 14.2 2,611 9,470 2,594 1 7,173
Condition Other 17.4 16.1 18.0 16.8 759 2,900 722 | 2,093
N = 28,322 '
Person Behind No 17.6 15.7 16.2 14.5 3,090 | 11,427 3,006 | 8,511
Driver Yes 19.5 14.5 19.1 14.4 292 978 320 787
N = 28,411
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The information used in the variable selection to determine those variables
selected for modeling of the North Carolina 1973-1975 data is given in Tables
3-20, 3-21 and 3-22. Ordering the variables according to the harmonic mean of

the seven interaction terms resulted in the selection of wvariables for each

year as follows:

1973 1974 1975
Vehicle Weight Vehicle Weight Vehicle Weight
Manufacturer Manufacturer Driver Sex
Estimated Vehicle Speed Manufacturer

The completely cross-classified tables of the North Carolina driver-only

1973-1975 data samples prior to modeling are given in Appendix A.
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NORTH CAROLINA 1973

TABLE 3-20
INTERACTION TERMS EVALUATED IN VARIABLE SELECTION PROCEDURE

Interacttion Terms from
Saturated Model Containing
Prepost, Style and Variable

Interaction Terms from Saturated

Model Containing Injury
Prepost, Style and Variab

Te

- Harmonic
Variable Var x Var x Var x ¥3;u¢y MezzeOF

Var x Var x Prepost Var x Injury X Injury x Style Interaction

Style Prepost X Style Injury Prepost x Style x Prepost Terms

LR x2 LR x2 LR x2 LR x2 LR x2 LR %2 LR x2
Vehicle Weight- 3217.64% 1428.69* 79.29* 56.59* 1.83 2.30 4.29 5.175
Manufacturer 290.66*| 778,38* 26.53* 13.03* 3.19 3.73 1.16 4,480
Estimated Vehicle Speed 88,25% 20,85% 6.97* 926.30* 1.62 1.51 6.40% 4,270
Driver Age 2933.48% 154.76* | 126.03* 11.16* 1.95 1.79 1.22 3.508
Adjusted Vehicle Speed 6.66%]  14.57%* 1.33 943.14* 1.03 2.69 8.40% 2.877
City Size 9.14% 44.,00* 2.46 20.85* 0.75 0.51 1.28 1.502
Road Classification 44.68* 55,33 1.67 100.58* 2.04 1.29 0.24 1.152
Accident Type 2.40 30.86* 3.01 28.27% 0.65 0.80 0.37 1.110
Restraint Usage 48.80*%| 622.91* 0.25 22.80% 0.54 0.32 0.43 0.616
Light Condition 72.48% 7.88% 2.25 118.05* 2.61 1.23 0.05 0.322
Road Surface Condition 7.35% 0.51 0.1 8.26% 1.32 0.33 0.11 0.290
Investigating Agency 21.34* 8.01* 2.46 90.82* 0.88 0.93 0.03 0.194
Weather 7.43* 4,16* 1.73 0.79 0.70 0.24 0.03 0.171
Person Behind Driver 0.02 0.21 1.32 6.28% 1.57 0.04 0.57 0.085
Driver Sex 49.09%| 42.53%* 8.00* 1197.90* 1.92 1.90 0.01 0.070
Number of Vehicles 7.56* 0.62 0.29 50,23* 0.18 0.01 0.15 0.060
Alcohol Involvement 12.71* 76.34% 5.48% 103.84* 0.01 3.27 0.01 0.035
Number of Oﬁcupants 15.35* 11.46% 0.81 24,94 0.18 0.01 0.01 0.034

*®
p <0.05

Note:

The degrees of freedom for all interaction terms for all variables are one except for:

vehicle weight, manufacturer, estimated vehicle speed, driver age, adjusted vehicle speed
and road classification.
interaction terms.

Variables above the bold Tine were selected.
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TABLE 3-21

INTERACTION TERMS EVALUATED IN VARIABLE SELECTION PROCEDURE
NORTH CAROLINA 1974

Interaction Terms from Interaction Terms from Saturated
Saturated Model Containing Model Containing Injury
Prepost, Style and Variable Prepost, .Style and Variable
— - Harmonic
Variabie Var x Mean of
Var x Var x Var x Injury the

Var x Var x Prepost Var x Injury x Injury x Style Interaction

Styie Prepost X Style Injury Prepost x Style x Prepost Terms

LR x2 LR x2 LR x2 LR x2 LR x2 LR x2 LR x?
Vehicle Weight 2897.22* 165.92* 72.51* 78.63* 5.66 2.75 3.89 8.487
Manufacturer 252.41*| 586.49* 77.65% 15.23* 3.65 2,13 0.83 3.445
Adjusted Vehicle Speed 6.99* 4.79 7.47* 11034.68* 0.71 1.96 0.65 1,775
Road Classification 31.07*%) 28.78* 3.42 92.43* 0.38 0.59 1.64 1.320
Driver Age 1901.69*} 77.36* 75.70% 12.39* 3.58 0.22 2.38 1.308
Light Condition 42.03* 5.96% 1.68 108.22* 0.17 0.94 3.56 0.873
Restraint Usage 7.96%| 674.04* 3.38 18.01* 0.16 0.83 3.25 0.850
Investigating Agency 14.70% 5.57* 2.86 114.66* 0.13 0.33 0.31 0.481
Estimated Vehicle Speed 91.52* 4,65 0.27 944,89* 0.40 0.1 1.37 0.431
Number of Vehicles 7.05* 1.23 2.27 48.05* 0.23 0.10 1.79 0.429
City Size 5.14*{ 11.18* 1.25 70.52*% 0.03 1.45 0.39 0.186
Person Behind Driver 1.14 6.46% 0.38 10.65% 0.05 0.05 0.40 . 0.152
Road Surface Condition 0.74 0.59 0.21 0.22 0.10 0.02 0.49 0.095
Alcohol Involvement 12.00*| 107.94* 1.09 125.15% 0.01 2.18 0.42 (0.068
Driver Sex 37.54*1 84,63* 3.19 162.61* 0.01 1.77 0.11 0.064
Number of Occupants 10.61* 8.67* 1.32 9.94% 0.01 0.65 0.06 0.059
Accident Type 0.01 19.97* 0.40 30.97* 0.19 0.85 0.05 0.055
Weather 0.99 0.01 0.97 0.14 1.50 1.38 0.03 0.049
*
p <0.05
Note: The degrees of freedom for all interaction terms for al) variables are one except for:

vehicle speed.

vehicle weight, manufacturer, adjusted vehicle speed, road classification and estimated

For these variables, the degrees of freedom are two for all
interaction terms.

Variables above the bold line were selected.




TABLE 3-22

INTERACTION TERMS EVALUATED IN VARIABLE SELECTION PROCEDURE
NORTH CAROLINA 1975

Interaction Terms from
Saturated Model Containing
Prepost, Style and Variable

Interaction Terms from Saturated
Model Containing Injury,
Prepost, Style and Variable

Var x Harmonic
Variable Var x Var x Var x Injury Me:zeof
Var x Var x | Prepost | Var x | Injury x | Injury | x Style |ppesrcaciion
Style Prepost X Style Injury Prepost x Style X Prepost Terms
LR x2 LR x2 LR ¥2 LR x2 LR %2 LR x2 LR x2
Vehicle Weight 2703.51* | 2045,25* 19.53* 59.41* 9.52% 3.12 1.89 6;839
Driver Sex 30.96* 68.30* 21.92* 252.47% 0.92 1.40 1.40 2.885
Manufacturer 256.11% | 591.66*% 42.52* 32.09% 8.73* 0.88 0.83 2.783
Driver Age 2495.82*% | 156.41* 55.57* 18.32% ‘ 2.84 0.42 2.48 2.177
Estimated Vehicle Speed 78.69*% 4,72 1.79*% 1080.69* 2.47 0.38 4.60 1.965
Adjusted Vehicle Speed 7.12% 4,70 6.52* 1156.18* 1.27 0.24 4.58 1.233
City Size 1.27 42.89* 5.22% 20.40% 2.08 1.04 0.23 1.024
Road Classification 25.24*% | 22.65* 6.78*% 125.68*% 1.45 1.44 0.16 0.890
Number of Qccupants 1.14 21.26% 0.31 1.97 0.61 0.43 3.22 0.784 7
VNumber of Vehicles 8.61* 0.14 0.91 73.69* 0.4} 0.76 3.50 0.564
Weather 1.56 0.32 0.13 5.18* 2.06 1.38 1.99 0.524
Investigating Agency 11.42% 11.21* 5.28%* 147.78* 0.50 0.08 0.80 0.435
Accident Type 0.54 19,98* 0.09 23.48* 0.03 0.11 3.28 0.126
Light Condition 91.84* 9.43* 3.95* 75.40% 0.69 0.03 0.02 0.083
Alcohol Involvement 18.29* 82.52* 10.33* 92.08* 3.17 4.03* 0.01 0.070
Restraint Usage 9.74* | 581.03* 3.96* 11.51* 2.75 0.01 0.43 0.068
Road Surface Condition 2.71 2.20 0.01 3.81 0.23 2.21 0.21 0.064
Person Behind Driver 4.17* 5.82* | 0.19 0.01 2.77 0.41 0.01 0.034

*
p <0.05

Note:

and road classification.

interaction terms.

Variables above the bold line were selected.
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3.1.3 Analysis of Mass Accident Data

Following completion of the variable selection procedure, the analytical
steps that remain are modeling, adjustment, computation of effectiveness and
estimation of error. Each of these steps and the results are described in

this subsection.

Modeling

The basic purpose of modeling is to attempt to control for and take into
accoﬁnt confounding effects through smoothing the data and removing random
variability. Separate log linear models were fit for each of the three injury
dichotomies (KA/BCO, KAB/CO and KABC/0) for each state and year of mass accident
data analyzed. Each model was fit to a table consisting of an injury dichotomy
(Injury), model year related to Standard implementation (Prepost) and passengér
car body style (Style) as well as those selected variables (usually 3 in number)
discussed in Section 3.1.2,

A geries of tables i1s presented that documents and summarizes the modeling
process and the results obtained. Complete modeling information for Texas, New
York and North Carolina is given in Appendix B. Models were fitted separately
for the three years of Texas data, the single year of New York data and the
three years of North Carolina data for each injury dichotomy (i.e., KA/BCO,
KAB/CO and KABC/0). Specifically, the likelihood ratio (LR) chi-square values
in Appendix B tables are derived from tests of marginal association of each
effect (variable interaction term) in which the table is summed over all un-
specified margins, after which the effect is tested to be zero. Chi-square values
marked with an asterisk in the Appendix represent the actual effects specified in
a given model. All other chi-square values denote specific effects included due
to the hierarchical nature of the log-linear models.

The strategy used to fit models can be summarized as follows:

1. As many significant effects (in terms of their marginal asso-
ciation) as required are first specified in an attempt to
derive a model with an optimal fit. Optimal fit refers to
the situation in which the magnitude of the model's LR chi-
square is roughly similar to its number of degrees of freedom.

2. Effects were either deleted or added to the model in a stepwise
fashion until the deletion of any one effect would result in a
significant worsening of the fit, whereas the addition of any
single effect would not significantly improve the model's fit.

This approach represents a compromise between the two considerations of

parsimony and goodness-of-fit,
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For the convenience of the reader, the complete model fitting information
given in Appendix B is summarized in this section in Tables 3-23 through 3-32,
In these tables, only the marginal associations of directly specified model
effects (those values with an asterisk in Appendix B) are included. Tables
3-23, 3-24 and 3-25 contain the results for each year of Texas data for the
injury dichotomies KA/BCO, KAB/CO and KABC/O, respectively. Only those effects
that are directly specified in at least one year are included in the table. A
dash in the table indicates that the particular effect was not directly speci-
fied in the model for that year. The marginal association of directly specified
model effects for all three injury dichotomies for the single year of New York
data is given in Table 3~26. Finally, the results for North Carolina are given

in Tables 3-27, 3-28 and 3-29 in a format analogous to the Texas model results.

In each of the above analyses, a model was fit to the entire drivers-~only
data set for a given state and year., Additionally, a separate data set was created
for each year of Texas data in which only drivers in vehicles of model years from
1965 through 1971 were included. About two—thirdé of the passenger cars are within
this model year range. The reduced sample has the advantage of (1) including only
those vehicles having model years reasonably cloge to the Standard implementation
date, (2) eliminating very old cars, and (3) reducing the extent of confounding
effects such as the market shift from 4-door to 2-door cars which took place over an
extended period of years, Tables 3-30, 3-31 and 3~32 contaln the directly specified
model effects for each year of Texas 1965~1971 model year derived data for
the injury dichotomies KA/BCO, KAB/CO and KABC/O. The corresponding full models

are given in Appendix B.
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SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS

TABLE 3-23

FOR INJURY DICHOTOMY KA vs BCO TEXAS DRIVERS-ONLY SAMPLE

Texas 1972 Texas 1973 Texas 1974
Effect
LR x2 [ of 1Prob. LR 2 AJ df [Prob. LR x? | of lProb.
Injury x Prepost x Style - - - 0.81 1 0.369 0.21 1 0.647
Injury x Prepost x City Size - - - 26.62 2 0.000 - - -
Injury x Driver Age x City Size 16.67 4 0.002 - - - - - -
Injury x City Size x Road Type - - - 148.76 4 0.000 - - -
Injury x City Size x Accident Type - - - - - - 205.77 4 0.000
Injury x City Size x TAD - - - - - - 104.71 4 0.000
Injury x Road Type x Driver Age - - - 21.35 4 0.000 - - -
Prepost x Style x Driver Age - - - 743.34 2 0.000 - - -
Prepost x Style x City Size - - - 16‘.05 2 0.000 5.32 2 0.070
Prepost x City Size x Road Type - - - 27.54 4 0.000 - - -
Prepost x City Size x Driver Age - - - 3.44 4 0.487 - - -
Prepost x City Size x Accident Type - - - - - - 59.92 4 0.000
Prepost x City Size x TAD - - - - - - 38.10 4 0.000
Prepost x Road Type x Driver Age - - - 15.17 4 0.004 - - -
Style x Driver Age x City Size 61.38 4 0.000 - - - - - -
Style x City Size x Accident Type - - - - - - 16.86 4 0.002
‘JAccident Type x Driver Age x City Size 17.23 8 0.028 - - - - - -
City Size x Accident Type x TAD - - - - - - 510.98 8 0.000
Injury x Style x City Size x Driver Age - - - 12.33 4 0.015 - - -
Prepost x Style x Accident Type x Driver Age 11.07 4 0.026 - - - - - -
Prepost x Style x Accident Type x TAD - - - - - - 10.60 4 0.032
Style x City Size x Road Type x Driver Age - - - 18.15 8 0.020 - - -
Injury x Prepost x Style x Accident Type 11.59 /] 0.021 - - - - - R
x City Size
SUMMARY OF MODEL 12.13 a8 0,152 115,24 106 0.2537} 141.42 122 (00,1103
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SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS

TABLE 3-24

FOR INJURY DICHOTOMY KAB vs CO TEXAS DRIVERS-ONLY SAMPLE

: Texas 1972 Texas 1973 Texas 1974
Effect R x* | of lprgb, R x2 | df [ﬁrob. LR x* l df [Prob-
Injury x Prepost x Style 0.68 1 0.408 - - - 14.58 1 0.000
Injury x Prepost x Accident Type - - - - - - 26.12 2 0.000
Injury x Prepost x Driver Age 13.50 2 0.001 - - - - - -
Injury x Style x City Size - - - - - - 1.10 2 0.578
Injury x Accident Type x TAD - - - - - - 242.48 4 0.000
Injury x City Size x Road Type - - - 178.00 4 0.000 - - -
Injury x City Size x Accident Type - - - - - - 353.53 4 0.000
Injury x City Size x TAD - - - - - - 54.50 4 ]0.000
Injury x Road Type x Oriver Age - - - 26.35 4 0.000 - - -
Prepost x Style x City Size 12.39 2 0.002 16.07 2 0.000 5.32 2 0.070
Prepost x City Size x.Road Type - - - 27.52 4 0.000 - - -
Prepost x Road Type x Driver Age - - - 15.17 4 0.004 - - -
Style x Driver Age x City Size 61.37 4 0.000 - - - - - -
Style x City Size x Accident Type - - ~ - - - 16.86 4 0.002
City Size x Accident Type x TAD - - - - - - 510.98 8 0.000
Injury x Prepost x Accident Type x City Size 9.94 4 0.041 - - - - - -
Injury x Prepost x Style x Driver Age - - - 14,32 2 0.001 - - -
Injury x Prepost x City Size x Driver Age - - - 10.34 4 0.035 - - -
Injury x Style x Accident Type x City Size 17.38 4 0.002 - - - - - -
Inj. x Acc. Type x Driver Age x City Size 23.20 8 0.003 “ - - - - -
Prepost x Style x Accident Type x Driver Age 11.07 4 0.026 - - - - - -
Prepost x Style x Accident Type x TAD - - - - - - 10.60 4 0.032
Style x City Size x Road Type x Oriver Age - - - 18.15 8 0.020 - - -
SUMMARY OF MODEL 91.50 96 0.6108 118.89 104 0.1508 129.82 116 0.1794
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SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS

TABLE 3-25

FOR INJURY DICHOTOMY KABC vs O TEXAS DRIVERS-ONLY SAMPLE

. Texas 1972 Texas 1973 Texas 1974
Effect
Ryt | df [Prob. | LRy? | o lProb. R y? lk of IProb.

Injury x Prepost x Style 0.46 1 0.496 0.26 1 0.608 13.40 1 0.000
Injury x Prepost x Driver Age 19.15 2 0.000 - - - - - -
Prepost x Style x Driver Age - - - 743.34 2 0.000 - - -
Prepost x Style x City Size 12.39 2 0.002 16.07 2 0.000 5.32 2 0.070
Prepost x City Size x Road Type - - - 27.52 4 0.000 - - -
Prepost x Road Type x Driver Age - - - 15.17 4 0.004 - - -
Accident Type x Driver Age x City Size 17.25 8 0.028 - - - - - -
Injury x Prepost x Accident Type x City Size 10.13 4 0.038 - - - - - -
Injury x Prepost x City Size x Driver Age - - - 11.68 4 0.020 - - -
Injury x Style x Accident Type x City Size 12.66 4 0.013 - - - - - -
Injury x Style x Driver Age x City Size 10.97 4 0.027 - - - - - -
Prepost x Style x Accident Type x Driver Age 11.05 4 0.026 - - - - - -
Prepost x Style x Accident Type x TAD - - - - - - 10.60 4 0.032
IgigczrxAS:y]e x City Size x Road Type x - - - 17.13 8 0.029 - - -
Injury x Prepost x City Size x Accident - - -
Type x TAD - - - 17.95 8 D.022

SUMMARY OF MODEL 93.47 102 | 0.7149 82.05 74 0.2440 95,46 80 0.1144
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TABL

E 3-26

SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS
FOR THE THREE INJURY DICHOTOMIES NEW YORK 1974 DRIVERS~ONLY SAMPLE

KA vs BCO KAB vs CO KABC vs 0
Effect

LR ¥* Prob. LR x? Prob. LR 2 Prob.

Injury x Rd C1 123.51 | 0.000 - - - -
Injury x Age 57.11 } 0.000 - - 95.39 0.000
Injury x Prepost x Style 6.64 | 0.010 9.99 0.002 5,92 0.015
Injury x Prepost x Rd C1 - - - - 9.68 0.008
Injury x Prepost x Mfg 7.67 | 0.022 15.12 0.001 10.31 0.006

Injury x Style x Rd Cl - - 8.67 0.013 - -

Injury x Style x Age - - 10.40 0.006 - -
Injury x Rd C1 x Age - - - - 9.61 0.048
Prepost x Rd C1 x Age 17.80 | 0.001 17.80 0.007 17.05 0.002
Style x Rd C1 x Age 23.69 { 0.000 23.69 0.000 23.49 0.000
Prepost x Style x Rd C1 x Mfg 13.00 | 0.011 13.00 0.011 13.33 0.010
Prepost x Style x Age x Mfg 13.70 } 0.008 13.70 0.008 13.85 0.008
SUMMARY OF MODEL 138.49 | 0.332] 133.98 0.3409 | 141.47 0.1637

Note: The degrees of freedom for the entire model are:

TABL

E 3-27

KA-132, KAB-128, KABC-126.

SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS
FOR INJURY DICHOTOMY KA vs BCO NORTH CAROLINA DRIVERS-ONLY SAMPLE

Effect North Carolina 1973 North Carolina 1974 North Carolina 1975
LRy | df[ Prob.| LR x2 ] df | Prob. | LR x2 | df [ Prob.
Injury X Weignt - - - 44 .87 2 0.000 17.47 21 0.000
Injury.x Sex - - - - - - 4,00 11 0.046
Mfg x Est Speed 20.34 4 0.000 - - - - - -
Injury x Prepost x Style 5.79 1 0.016 1.93 1 0.165 1.75 11 0.187
Injury x Weight x Est Speed 9.99 4 0.041 - - - - - -
Prepost x Style x Est Speed 6.00 2 0.050 - - - - - -
Prepost x Style x Sex - - - - - - 19.96 1 | 6.000
Prepost x Weight x Sex - - - - - - 6.25 2 10.044
Prepost x Sex x Mfg - - - - - - 31.07 2 | 0.000
Prepost x Style x Weight x Mfg 75.99 4 0.000 88.20 4 0.000 78.61 4 | 0.000
Sty]e x Weight x Sex x Mfg - - - - - - 20.74 4 | 0.000
SUMMARY OF MODEL 102.56 {152 | 0.264 34,49 306 {0.262 88.83 77 |0.168

3-41




TABLE 3-28

SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS
FOR INJURY DICHOTOMY KAB vs CO NORTH CAROLINA DRIVERS-ONLY SAMPLE

Effect North Carolina 1973 North Carolina 1974 North Carolina 1975
LR xZ [ df | Prob. | LRy* [ of | Prob. | LR x l df | Prob,
Style x Est Speed 88.65 2 1 0.000 - - - - - -
Mfg x Est Speed 20.32 4 | 0.000 - - - - - -
Injury x Prepost x Style 0.47 1 1 0.494 6.87 1 0.009 2.32 11 0.127
Injury x Prepost x Weight - - - - - - - 8.81 2 1 0.012
Injury x Weight x Mfg - - - 10.65 4 0.031 - - -
Prepost x Style x Sex - - - - - - 19.96 1 { 0.000
Prepost x Sex x Mfg - - - - - - 31.06 2 | 0.000

Injury x Prepost x Weight x Est Spd 11.33 4 10.023 - - - - - -

Prepost x Style x Weight x Mfg 75.98 4 | 0.000 88.20 4 0.000 78.60 4 | 0.000

Injury x Weight x Sex x Mfg - - - - - - 12.34 4 1 0.015

Style x Weight x Sex x Mfg - - - - - - 20.74 4 10,000

SUMMARY OF MODEL 161.69 [142 | 0.124 29.60 24 0.198 67.07 63 | 0.400
TABLE 3-29

SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS
FOR INJURY DICHOTOMY KABC vs O NORTH CAROLINA DRIVERS-ONLY SAMPLE

Effect Morth Carolina 1973 | North Carolina 1974 North Carolina 1975
IR x2 ] df| Prob. | LR 2 | df { Prob. | LR 2 ] df| Prob.
Injury x Weight 70.55 2 | 0.000 109.44 2 0.000 75.72 2 | 0.000
Injury x Est Speed 918.70 2 1 0.000 - - ~ - - -
Injury x Sex - - - - - - 249.97 1 | 0.000
Weight x Est Speed 28.88 | 4] 0.000 | - I . - R -
Mfg x Est Speed 20.32 4 } 0.000 - - - - - -
Injury x Prepost x Style 2,01 T ] 0.157 6.97 1 0.008 0.66 11 0.811
Injury x Prepost x Mfg - - - - - - 7.65 2 | 0.022
Prepost x Style x Est Speed 6.00 2 { 0.050 - - - - - -
Prepost x Style x Sex - - - - - - 19.96 1| 0.000
Prepost x Sex x Mfg - - - - - - 31.06 2 | 0.000
Prepost x Style x Weight x Mfg 75.98 41 0.000 88.20 4 0.000 78.60 | 4 | 0.000
Style x Weight x Sex x Mfg - -1 - o - - 2074 | 4 | 0.000
SUMMARY OF MODEL 174,60 |156 | 0.147 29.5] 30 0.491] 76.34 75 | 0.435
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TABLE 3-30

SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS
FOR INJURY DICHOTOMY KA vs BCO MODEL YEARS 1965-1971
TEXAS DRIVERS-ONLY SAMPLE
Texas 1972 Texas 1973 Texas 1974
Effect LR x? I df Iprob, LR x2 4[ df lProb. LR x* I df lProb.

Injury x Driver Age 3.59 2 0,166 - - - - - [ -
Style x TAD - - - 106.61 2 0.000
Injury x Prepost x Style 0.42 1 0.518 0.06 1 0.804 n.14 1 0.705
Injury x Prepost x City Size - - - 17.93 2 0.000 - - -
Injury x Style x Accident Type - - - - - - 6.35 2 0.042
Injury x City Size x Road Type - - - 84,48 4 0.000 - - -
Injury x City Size x Accident Type - - - - - - 123.71 4 0.000
Injury x City Size x TAD - - - - - - 69.86 4 0.000
Prepost x Style x Driver Age 280.18 2 0.000 132.49 2 0.000 - - -
Frepost x Style x City Size 7.23 2 0.267 12.57 2 0.002 6.90 2 0.032
Prepost x Accident Type x Driver Age 12.56 4 0.014 - - - - - -
Prepost x Accident Type x City Size 17.13 4 0.002 - - - 13.13 4 0.011
Prepost x City Size x Road Type - - - 13.10 4 0.011 - - -
Prepost x City Size x TAD - - - - - - 12.08 4 0.017
Style x Accident Type x Driver Age 20.51 4 0.000 - - - - - -
Style x Driver Age x City Size 41.69 4 0., noo 65.71 4 0.000 - - -
Style x City Size x Road Type - - - 17.98 4 0.001 - - -
City Size x Road Type x Driver Age - - - 41,74 8 (.000 - - -
City Size x Accident Type x TAD - - - - - - 286.51 8 0.000
Injury x Style x Accident Type x City Size 17.81 4 0.001 - - - - - -
Injury x Prepost x Accident Type x TAD - - - - - - 10.94 4 0.027

SUMMAM OF MODEL 147.04 134 0.2083 148.72 144 0.3766 | 132.00 126 0.3393
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TABLE 3-

31

SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS

FOR INJURY DICHOTOMY KAB vs CO MODEL YEARS 1965-1971
TEXAS DRIVERS-ONLY SAMPLE

Texas 1972 Texas 1973 Texas 1974
Effect

IR y2 AJ deJLProb. LR y2 l df [Prob. R y? l of lProb.
Style x TAD - - - - - - 110.61 2 0.000
Injury x Prepost x Style 0.14 1 0.707 0.68 1 0.409 7.93 1 0.005
Injury x Prepost x City Size 15.99 2 0.000 19.80 2 0.000 12.41 2 0.002
Injury x Prepost x Driver Age - - - 11.98 2 0.002 - - -
Injury x Style x Accident Type - - - - - - 9.15 2 0,010
Injury x Style x Driver Age 5.86 2 0.053 9.77 2 (¢.008 - - -
Injury x Accident Type x TAD - - - - - - 154.15 4 0.000
Injury x Driver Age x City Size 28.43 4 0.000 - - - - - -
Injury x City Size x Road Type - - - 116,13 2 0.000 - - -
Injury x City Size x Accident Type - - - - - - 195.01 4 3.000
Injury x City Size x TAD - - - - - - 41.52 4 0.000
Injury x Road Type x Driver Age - - ~ 19.58 4 0.001 - - -
Prepost x Style x Accident Type 29.14 2 0.000 - - - 8.55 2 0.014
Prepost x Style x Driver Age 280.18 2 o.000 132.49 2 ]0.000 : R -
Prepost x Style x City Size 7.23 2 0.027 12.57 2 0.002 6.92 2 0.031
Prepost x Accident Type x Driver Age 12.56 4 0.014 ~ - - - - -
Prepost x Accident Type x TAD - - - - - - 23.03 4 0.000
Prepost x City Size x Road Type - - - 13.10 4 0.011 - - -
Prepost x City Size x Accident Type 17.13 4 0.002 - - - 13.12 4 0.011
Style x Accident Type x Driver Age 20.51 i 0.000 - - - - - -
Style x Driver Age x City Size 41.69 4 0.000 65.71 4 0.0007 - - -
Style x City Size x Road Type - - - 17.98 4 0.001 - - -
City Size x Road Type x Driver Age - - - 41.74 8 0.000 - - -
City Size x Accident Type x TAD - - - - - - 286,51 8 0.000
Injury x Style x Accident Type x City Size 12.78 4 0.012 - - - - - -
SUMMARY OF MODEL 130.56 126 0.3722 146.17 134 0.2228 155.25 136 0.1237
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TABLE 3-32

SUMMARY OF MARGINAL ASSOCIATION OF DIRECTLY SPECIFIED MODEL EFFECTS
FOR INJURY DICHOTOMY KABC vs O MODEL YEARS 1965-1971
TEXAS DRIVERS-ONLY SAMPLE
Texas 1972 Texas 1973 Texas 1974
Effect

Ry | deA] Prob. LR x2 ] df [F}ob. R x2 J df ]Prob. |
Style x TAD - - - - - - 110.61 2 0.000
Injury x Prepost x Style - - - 3.00 1 0.079 6.02 1 0.014
Injury x Prepost x City Size - - - 13.06 2 0.002 - - -
Injury x Style x Accident Type - - - - - - 7.35 Z 0.025
Injury x Style x Driver Age 9.51 2 0.009 - - - - - -
Injury x Accident Type x TAD - - - - - - 149,11 4 0.000
Injury x Driver Age x City Size 23.88 4 0.000 - - - - - -
Injury x City Size x Accidant Type - - - - - - 150.86 4 0.000
Injury x City Size x TAD - - - - - - 32.97 4 0.000
Prepost x Style x Accident Type - - - - - - 8.55 2 0.014
Prepost x Style x Driver Age 280.18 2 0.000 132.49 2 0.000 - - -
Prepost x Style x City Size - - - 12.57 2 0.002 6.90 2 0.032
Prepost x Accident Type x Driver Age 12.56 4 0.014 - - - - - -
Prepost x Accident Type x TAD - - - - - - 23.03 4 0.000
Prepost x City Size x Road Type - - - 13.09 4 0.011 - - -
Prepost x City Size x Accident Type - - - - - - 213,12 4 0.01
Style x Accident Type x Driver Age 20.51 4 0.000 - - - - - -
Style x Driver Age x City Size 41.69 4 0.000 - - - - - -
City Size x Accident Type x TAD - - - - - - 286.51 3 0.000
Inj.x Prepost x Style x Acc.Type x City Size 10.81 4 0.029 - - - - - -
Inj.x Style x City Size x Rd. Type x Dr.Age - - - 20.33 8 0.009 - - -
SUMMARY OF MODEL 119.69 108  |0.2079 92.81 88 0.3422 148.45 138 0.2566
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Adjustment of Data

Prior to computing the actual effectiveness Valués, the smoothed data were
adjusted so as to allow for the direct comparison of injury rates. Such adjust-
ment is necessary in order to insure that the overall effectiveness estimate
will not be affected by a potentially different distribution of 2-door and 4~-door
vehicles across all levels of the relevant pre-crash factors identified through
the variable selection procedure (described in Section 3.1.2). The data were
adjusted so that the following constraints were satisfied (notation 1s explained
in Figure 3-2).

Constraint 1. The Pre-Post Standard mix of 2-door cars shall be
the same for all pre-crash conditions:

¥

e M
1
112e "2,
Constraint 2. The distribution of 2-door cars over all pre-crash

conditions shall remain unchanged:

Constraint 3. The Pre-Post Standard mix of 4-door cars shall be
the same for all pre-crash conditions:

o1 Mot
g =
ml22s n22,
Constraint 4. The distribution of 4-door cars over all pre-crash

conditions shall remain unchanged:

Constraints 5—8; For each Pre-Post/2-4 door combination within each
pre—crash condition, the injury risk shall not be

changed:
]
ke _ M1gke
L
o 5ke D ike
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Pre=Crash Factor Lave] (2)

1 2 e o o n
T T TN
Pre 1
Prepost
(k)
Post 2
4~poor 2
Mk
Style 2-Door 1
(1) T
Yes No Injury Risk = Pl a o ® nl‘kk
Injury ' . " ke

(1)

Figure 3-2, Summary of notation used in description of adjustment procedures.

As a first step in the adjustment procedure, the above constraints were
satisfied by computing adjusted values (n') of the cell frequencies for the
marginal sub-table representing the joint classification of the variables

Pre-Post and Vehicle Body Style (2-door/4~door) within each level (L) of the

pre-crash conditions, as follows:

. R TR
L1118 n'l..

n' = 7 -n'
.12% 1.8 118

n' - (n.21.>(n.2.ﬁ,>
218 n.z..

n' = n -n'
222 2.8 218

Next, in order to generate a complete table of adjusted values in which
the variable Injury is explicitly represented, the adjusted marginal sub-totals
computed in the previous step are decomposed into Injured/Uninjured categories
by applying the original injury risk to the appropriate newly-adjusted marginal

total, as follows:
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n '
', = oo g
118
n' = ™2118 (n" )
2112 LA 112
118
' = n
T 1218 A2 ey
n.212 L2128
Y = I '
T 9218 ;331& CAPITL
.212
n' = ™120 (n' )
1128 === 122
.128
' . n 1
n'yygy = 2128 (0" 4,0)
B o12g
1 = 1 '
n999 E;gg& (0" 559
228
n 1
Bonay = w 220
.22%

After the cell frequencies were adjusted within each factor level, the data were
aggregated over all factor levels, resulting in a single Injury x Prepost x Style
table for each year of each state's data base. These latter tables of smoothed,
adjusted data served as the basis for all subsequent effectiveness estimates.

As noted previously, proper adjustment of the data is necessary in order
to allow for the direct comparison of injury rates. By following the procedure
outlined in this section, such comparisons are not only possible, but the total
number of drivers does not change, the effectiveness value within each factor
level is not altered (nor is the corresponding odds ratio), but the various
injury risks remain unchanged across all levels of pre-crash conditions. Table
3-33 contains the various pre-crash factors for each state and data year which

served as the basis for the adjustment of the smoothed cell frequencies.
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TABLE 3-33
VARIABLES USED IN ADJUSTMENT PROCEDURE

State Year Variahles
Texas 1972 Accident Type
Nriver Age
City Size

1973 City Size
Road Classification
Nriver Age

1974 City Size
Accident Type
TAD

New York 1974 Road Classification
Driver Age
Manufacturer

North 1973 Vehicle Weight
Carolina Manufacturer
Fstimated Vehicle
Speed

1974 Vehicle Meight
Manufacturer

1975 Vehicle beight
Nriver Sex
Manufacturer

3~49




Effectiveness and Error Estimation

Given the stochastic nature of the phenomenon under study, it is necessary
to estimate the possible range of error for the results obtained. Using the

notation depicted in Figure 3-3, the effectiveness of seat back locks in re-

ducing driver injuries can be expressed as:

P P
E o= |1 - ( 111 x 122 ) « 100

P121 Pi12

where Pijk = nijk/n.jk' Therefore, the problem at hand is one of deriving con-

fidence limits for a double ratio of probabilities.

2-Door | \\\\ W\\\\
Style
(k) \
4-Door 2
Pre ;\\\ zijk
Prepost 1 ik
() Post , )
Yes No
Injury
(1)

Figure 3-3., Basic contingency table for effectiveness
computation and error estimation.

P p P P
To estimate a confidence interval for R, where R = 111 : 112 111 122 s
P121 P12z Piz1 P1r2

it 1s assumed that both the pljk and 4k terms are binomially distributed random

)

(1 + ¢
) where the “ijk,s are

*OF e

Y+ ¢
J(1 + ¢

122
112

111
121

T111 M122
T121 "112

variables. By defining R =
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122)
112)

1+ elil)(l + e
the expected values of the p, ., 's, one can study the F7o—=*5m— ¢

term
121

by expanding the fraction in power series in €191 and €119° These series ex-
pressions hold only if |€ijk| < 1. Hence, pljk should be restricted to the

range O...Zwljk, or nljk to the range 0"'2nljkv1jk' Since c(nljk) =

, there is a + 20 range for DMk T 4(1 - ﬂljk)' Since

/n 1

Lk 1gk ¢t T T

n jk“ljk is always much larger than 4 in the analyses reported here, this re-
gstriction is never violated in this study.

Since in all cases the n ijplij terms are well over 100, a second order

approximation to the first and second moments, using a normal distribution to
estimate the "true" mean and variance of R, was employed in CEM's error estimation

procedure. Furthermore, since the expected value of R overestimates the effec~

tiveness 1 - R, the bias in R was corrected, however small it may have been. A
more detailed description of the error estimation procedure used, along with
its rationale, is summarized in Appendix D. The actual formulas used in the present

study are outlined below, using the notation depicted in Figure 3-2:

2
P p 1-p 1-~-p 1 -p 1 -p
var (g) = A1l P122 11, 121, 112 122 )
Pio1 Pr1o/\™.11 P111 P21 Pra1 Mo12 Priz ™22 Pioo

unbiased (E) = [1 - (r'xy)] * 100,

P111 P122

’
P121 F112

where ' =

1=pypp (=P = 2pyy)
x =1+ 0 > - 5 +
.21 7121 (@ 9y Pypp)

n P + 3
.21 Piz1 (0 51 Pypy)
. Nl P Yl FE ¥
n p 2
.12 P12 (0 1y Pygy)

- 2 - - -
"2 Prie G pl]2)3
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In all cases, a 95 percent probability level (o = 0.05) was used in constructing
confldence intervals.

With the above discussion of the effectiveness computation and error es-
timation procedure in mind, we can now discuss the effectiveness results obtained.
The results are presented in a series of computer-generated tables that provide
the injury distributions for 2-door/é4~door cars both Pre- and Post-Standard,
the injury probabilities for these categories and the effectiveness with an
aggsoclated standard deviation and confidence interval, These statistics are
presented for the KA/BCO, KAB/CO and KABC/0 injury dichotomies. A1l of the
effectiveness results presented in this sectlon are obtained from either observed,
unadjusted contingency table data or from smootﬁed (modeled) adjusted contingency
table data, Only a summary of effectiveness values computed for observed, unad-
justed data is given in this sectlon; more detail is provided in Appendix C.

The effectiveness results for gmoothed,adjusted data for Texas are presented
in Tables 3-34, 3-35 and 3-36. The results for New York are in Table 3-37, and
those for North Carolina are shown in Tables 3-38, 3-39 and 3-40. Finally, the
effectiveness rasults for the Texas 1965~1971 model year sample are in Tables
3-41, 3-42 and 3-43. While a number of qualifying comments and interpretations
need to be made, the results do not support the hypothesis that the introduction
of geat back locks in 2-door cars reduces the injury risk to drivers in these
cars. That is, the results do not demonstrate that thig aspect of the Standard
has been effective in reducing injury.

The effectiveness results obtained are summarized in Table 3-44 and Table
3-45 for observed, unadjusted mass accident data and smoothed, adjusted data,
regpectively. On the average, the net impact of modeling and adjustment was to
increase the value of effectiveness estimates by roughly two to three percent.

The effectiveness values computed for the smoothed, adjusted data are most
often negative. In Texas, the largest sample, effectiveness ranged from 4.9 per-
cent to ~12.7 percent for KA/BCO; -1.3 percent to -10.3 percent for KAB/CO; and
~-0.7 percent to -8.3 percent for KABC/O. The effectiveness values computed
from the New York 1974 sample were negative for all three injury dichotomies
(-7.2 percent to -17.9 percent). In North Carolina, the effectiveness was nega-

tive in 1973 and 1974 for all three injury dichotomies and positive in 1975,

*
Definitions of injury levels are: K = killed; A = severely injured;
B = moderately injured; C = minor injuries; 0 = no injury.
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TABLE 3-34

SUMMARY (OF FMVSS 207 FFFEC)YIVENESS 8TUDY USING
1972 TEXAS
FXPECTED, ADJUSIFU
[YAL CASES s 159700

INJUKY DISTRINUTIONS

L T S R I L . T T T R I I S I N T T T N B S S Y

, | 2 - POUR | 4 = DOUR | |
INJURY | i L S T T T T R S S ™ ' ROMW ROW
CATEGURY | PRE } X | PUST ¢ % | PRE ) ¥ + POST ) % ) TOTAL | PCT

L L L e L L LR A L L L L L I P R L L Y AL L L N L LR L]

L R L Y R L L P Y Y I P R R R P Y L L L P Y L ]

K+A ) 977 1 Q.bp | 1343 1 0.7 | 1149 ) 0,7 | 698 | 0.4 | 3969 1 245
B+C+0 | 30026 118,8 | S4504 34,3 | 37655 |123,6 | 33546 121,0 1159731 1 97,5
P R T T R R R R N . T T TR R B R TR Y Y RN R I R T R R B )
K+A+B f 3001 I 1.9 | 4063 { 2.5 | 3509 | 2,2 | 2306 | 1.4 ¢ 12883 | 8.1
Ce0 | 28002 117,5 | S1583 32,3 | 345295 22,1 | 31937 20,0 1146817 | 91,9
R T T T O e S R . I R R . L . . . T ST I R S )
K+A+bie( P 418) | 2.6 | 6025 | 3,8 | 4866 | 3,0 1 3395 | 2,1 § 18467 | 1.6

0 | 26821 16,8 | 49628 135,14 1 33938 |P1,3 | 30847 119,3 (141234 | 88,4

e R T T T e e Y Y e Y e Y T X R Y Y P Y LT L DY Y R )

KeA+B+C+0 | 31003 (19,4 { 55649 34,8 | 3RB04 24,3 | 34244 121,4 1159700 | 100,0

EFFECTIVENESS VALLUES (PERCENT)

® @ W W e oW R ¥ mo®E W oW W e B om omo@ W B omom & Rom W oW W e oW W™ W m

i | | 95% CONFIDENCE INTERVAL
INJURY | EFFECYIVENESS | STYANDARD |m & = & w = = » o o o » =
CAYEGURIES ) VALUE | DEVIATION | FROH | ‘10

T I YR YRR Y Y P RS PR R L Y RS LR AR L AR AR L LT A X R R Y L L))

CL R Y L P P T P R L LR R S AR L L I A L L DAL N L L L g

KeA ) 4.92 | 6,09 } =5,06 ! 14491
KeAsh | 1,33 ! 31,50 | =7.,07 | 4,42
Keh+B+C { =1.%8 | 2,87 | 6,29 | 3414

* INJURY PRUBABILITIFS (PERCENTY)
- I 2 = DOUR | 4 = DBOR |
INJU”V ‘ " . mom W wow W wm W l Mm@ oW W o oW o ow oo '

CATEGURIES | PRE | rO8Y | PRE | pOsY | TOTAL

T L L T e T P P Y L L P L R T R L P P P Y PR Y L L LR Y

K+ A | 3.19% | 2,06 | 2496 | 2.04 | . 2449
KeA+B b 9,68 i T+30 | 9.04 i bel4 | 8.07
K+A+R+( | 13,49 | 10,8} t 12.54 | 9.%1 t 11,56
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TABLE 3-35

SUMMARY (F Fhv88 207 EFFECTIVENESS SYUDY USING
1973 TEXAS
EXPECTED, ADJUSTED
TNTAL CASES = 161918

INJURY DISIRIBUTIUNS

O e W W WM @ S % W B N % ® g MW % W W W W W W oW oW W % oW oW W O om W W W W W MmO W W

2 = DOUR | 4 = DOUR | {
INJURY | = % & 0 &8 &« » & w a0 % 8 ¥ § e e e m e w e s on | ROW RDOW
CATEGORY | (PKE | % ( PUST § % | PRE | X | POST | X | TOTAL | PCT

LI L L L L R I T L L L L L R L P L L P R R R LTI T D Y R R R T T Y L Y Y R T ey
h

WA O 0 0 o 0 U O N OO R O U e 5 S i R Y D T 0 0 O o 0 B O G 0 0 R N 4 5 AR P O D D s AR A G O AP e e 0 P P Y B R D T e e e

KeA | 752 1 05 | 1299 | 0.8 | 42 | 046 | 694 | 044 | 3687 ) 2,5
B+C+0 ( eUe97 115.0 | 64755 (40,0 | 30342 18,7 | 3R834 {24,0 1158228 | 97,7
L R R L . T T T O B R R BT IE T I I T I R I R S . . . I TR )
KeA+l b 2607 ) L6 | 4704 | 3,0 1 2951 | 1,8 1 2509 | 1,9 ) 12891 | Ta9
C+0 [ 22640 (139 | 61272 (37,86 | 2£333 (17,5 | 37019 (22.9 ({49064 | 92,1

| 4 ) 4034 | 2,5 | 3860 (| 2,4 | 18607 | 11,5

K+A+BYC I 3560 | 2.2 | 7153
0 f 21485 (13,3 | 58904 (36,4 | 27247 (168 | 35667 {P2,0 (143303 | BR8,8

e T P 0 A e e W D e o T A D o Y B S o 0 D B s ¥ Y o e R O e G Y 4R D A e R e R D A P W

K¥A+BACH0 | 25049 115,5 | 66054 (4048 1 312384 119,3 | 39528 24,4 1161915 | 100,0

RSN GI

EFFECTIVENESS VALUES (PERCENY)

LI B T R T S B I S Y R R DY R I I IR T R R R S I 2 R T RN )

i ) | 9%% CONFLIDENCE YNTERVAL
INJURY | EFFECTIVENESS } STANDARD |= % = v = v » = » o« » w =
CATEGNNIES | VALUE | DEVIATION |} FROM ) 10

AT E T YL P L P R L R P Y L L P L R P Y P P Y P Y P R Y Y Y LX)

LT L L L R Y L L R Y R L L R XY L L P Y P Y P Y R R Y R Y L Y Y )

K+ A ] “12,6% ) 7.%86 } =25,04 ] =0.26
K+A+B | "5-"8 | 3.62 | '90“‘ } 2. 4S
K+Ae+B+C i =0.6% | 2,87 | =5,35 | 4,086

INJURY PROBABILIVIFS (PERCENT)
- - - - - - - - - - - - - - - - - - - - L] - - - - - - - - L ] - - - - -
| 2 = DOuUR | 4 = DOUR [
INJURY | @ @ » w m a8 w e | w0 0w eweow |

CATELORIES PRE ! PUsY | PRE | PO3yY | YOTAL

LI L P L L L P R L L Y R L Y Y P PR LY Y Y Iy LT YT Yy

LI TP P R L L Y LY L L e e P Y Y T Y Y R Y Y Y P ey

Ked | 3,00 | 1497 | 3.0 | te76 | 2.28
KeA+d I 10.41 | T.24 t 9,43 | 6435 | 7,94
KeA+A+C | 14.21 t 10,83 I 12.90 | 3.77 | 11,49
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TABLE 3-36

SUMMARY UF FHVSS P07 FFFECIIVENFSS STUDY USING
1974 TEXAS
FXFECTED, ADJUSTED
TOFAL CASES = La6451

INJUNHY DISTRIDUTIONS

P I R R I I R R N I T I R e R R R R T R Y
2 « DOUR | # = DOUR . | |

INJURY | » @ u & » «w « = I T NS | RO ROW

CATEGORY {, PHRE ¢ % | PLST ) % } PRE 1 % | POSY { X ) vOTAL | pCT

LR LR L L L L L L R L L L A L L L L L R L L L L L L I L L L R L L L

YO O S e N e R D U U O A TR D T U N G A g A A 0B S AN T G A DO P AP R KD Sy g8 W P 6 SR G AR g s O AR D N T an B M e T O e e G T Y P AP G e TR A B PO W e

K+A | 492 | Go3 | 1199 |} 0.8 | 548 1 0.4 | 618 ) 0.0 | 2857 | 2.0
g+C+0 { L7777 (128e1 { 65892 (45,0 | 22413 1153 | 37512 (256 1143594 | 98,0
- m W BN e w m O oW - - - - - - - » L I IR - W W =W » -m . @ W W a2 s W =W - L
R+A+H 1 1762 | le2 | S065 § 3,5 | 2114 | 1,4 1 2493 } 1.7 | $11434 | 7.8
C+0 | 1A911 112,33 | 62020 ide.4 | 20846 114,22 | 33634 124,33 1135017 | 92,2
- W S W e m W W W W = - - - - - - - e« ®w - » - @ W o e R W L] L I I I LT B
K+A+H+C I 2404 | 1e6 | 7651 | 5.4 | 2962 | 2.0 1 3940 | 247 | 16937 | 11,6
0 I 15867 1108 ) 99437 40,6 | 20004 113,7 ) 34189 23,3 129497 | BB.4

LT T Y R L R L Y R L L Y L Y L L R P Y L R L T T YR L ™

K+A+B+C+0 | 18269 12,5 | 67091 (45,8 1 22961 115,7 | 38130 (P6.,0 (146451 | 100,0

EFFECTIVENESS VALLES (PERCENT)
Mo W m W W W W W W o % W W ™ WM MmN W W W o@m W B oW " W W Mo W ® W
| | | 95% CONFLDENCE YNTERVAL
INJURY | EFFECTIVENESS | STANDARD |» = & » « = « = u u » w «
CATEGORIES VALUE | DEVIATION | FROM 1 T0

P TP L T e T P Y L E T R P L LR L R N L L T LY Y YTy T T X

LY P L R P P R Y R e Py Y L P P L L Y P T L T T Y P T ey Y 1

K+A ) 1.93 | T.71 | “10470 I 14497
K+4A+8 i =10.34 ¢ 4,28 | «17¢36 § “3,33
KeA+B+D { 8,25 | 3,82 ! “13,86 | 2,63

*INJURY PRUBABILITIES (PERCENT)
L . L I I I I I I I T T R R R AL I TR I I
) 2 = DOyYR ] 4 = DOUR |
INJURY | ® = ® @& nw w ® w ® o | woamne s e oweow |
CATEGORIES | PRE | POS8TY | PRE | POsY | TOTAL

D D O 0 MR U U0 D T W P e S TR W U N G G S WP Sy e B e T A WA e O P D OE S D D R S on NP IS U e g B a0 B P A W e T A T e R A e A O R T W

K+h ) 2,69 | 179 | 2439 | 1,62 | 1.99
Ke+A+B | .64 | T.9% ] 9,21 ! 6454 l 7.81
KA+ +C i 13416 I t1.40 | 12,90 b 10,33 | 11,58
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TARLE 3-37

SUMMARY UF FMVS88 207 EFFECTIVENESS BSTUDY USING
1974 NEW YOURK
EXPECTED, ALJUSTED
T0TAL CASES = 62850

INJURY DISTRIRYTIONS ‘
® @ % & & e W 8 RV S w8 N e B e ® " &R " @R e e MR @B R "R " T e S 8 W & E
2 = DOuR | 4 » DOOR i |
INJURY | = ® @ m ¥ o 0 = wenm s mrE ee e nm e e ' ROW ROW
CATEGURY | PRE X y PO8Y | % | PRE | % ) POST | X t TOTAL PCY

L P L Y P I L L Y L L R R R L R R R P Y D R R Y Y P P P R P Y PR L Y P P 2 X

L L P T P T L Y R R Y P R R R L N L Y T P R P Y P R R P R YT Y P Y Y Y Y )

KeA | 563 | 0.9 | 2056 | 3.3 | 411 1 0.7 1 693 | 1.4 ) 372} | 5.9
8+C+0 | 6360 J10s1 | 32917 15244 | S180 | B,3 | 14662 23,3 | 59427 | 94,1
" W W W B W w B oEoWm NS wo® @R W G " ®oEE R DS e N R oW W ® e B RS W B e En R
K+a+i | 1668 ) 2.7 { 6594 110,5 | 1252 | @,0 | 2401 | 3,8 | 11915 | 19,0
C+0 I 5257 ) Bed4 ) 28377 1085.¢ | 4343 | 6,9 | 12952 12046 | 50929 | 81,0
" m WM W B m oW N oEm W R W R w BB M A E ® W R kT R TR oW »D & ® W W ERw e s e " ®
KeAsBH( I 2532 1 4.0 ) 11029 117.5 ) 1926 | 3.1 | 4290 ) 6.7 ) 19733 | 31,3
0 I 4425 | 740 | 20106 (3842 | 3700 | 34,9 | 31171 11747 | 43402 | 68,7
KeA+BHL40 | 6923 11140 | 34973 (SS,6 | 5599 | 8,9 | 15355 24,4 | 62850 | 100,0

EFFECTIVENESS VALURS (PERCENY)
L . L T T TR R R S I R R S B I R L . I TSR
| | | 95% CONFIDENCE INTERVAL
INJURY | EFFECTIVENESS | STANDARN = & = = = o « « o » » »n =
CATEGURTES vVALUE § DEVIATION | FROM | 10
e Y Y T L Y Y Y L R P L Y Y Y P T P Y P Y Y T T Y )

R Ry T Y R N Y Y E A A Y R e R L Y A T YR 2 R L Y

KeA | ~17,93 | 2,91 | 32,57 | =3,29
K+A+t ] 12410 [ d.48 i «“19,35 f =4,86
KeA+H4C { =715 | 1.08 | »12,20 | 2411

INJURY PRURARILIYIFS (PERCENT)

i 2 = DOUR i 4 = DOOR |

INJUNY | " » = w n » o L T S ) :
{

CATEGUKIES | PRE i PUST PHE I Posy TOTAL

P T ey Y T R I Y Y Y Y Y P Y P R Y Y]

LR XY P P Y P Y Y R R L R Y Y L L T Y R R A T L ey

KA | 68413 | S.88 | 7,30 1 4,851 | 5,92
KeAeB | 24,09 | 18,86 | 22,38 1 15,64 | 18.96
KeAs8+C | 36,39 1 31,38 | 34,23 1 27,56 | 3i.26
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TABLE 3-38

SUMMARY UF FMVSS 207 EFFECTIVENESS STUDY USING

1973 Ny CAROLINA
EXHECTEUy ADJUBTED
fOTAL CABEN s 24898

INJURY DIBTRIAUTIONS

C R T T T T R R R R T R B R BRI L T T R R R R REREE R R R I R N

| e = DOUR | 4 =» QDR | |
INJUNV | » ® @ m a0 ww o wn et RN e .. L I | ROW ROW
CATEGQORY | PNE | X  PUST I X | PRE | X | PUST | X | TOTAL 1 PCT

(LA ALY LI L T A I A I A L R L I Y L AL L A A P L P P R DR R R L A R LY P AL R ]

LEE A XX XA T X LA A F AL A AR AR R RN RE L R A R4 L R R YR RY YRR Y R P Y YL L L LN X

K+A I 126 ) U5 1 2%3 1 1,0 1 135 | Q,5 |
g+C+0 | 4377 11649 | 10007 (36,0 | (3622 114,68 |
- - » - - - - . - -» - - = - - - L] - - - » - - - - - -
K+A+B ) 473 | 1.8 1 876 1 3.4 ) 365 | 1.4}
c+0 b 4035 |[1%,6 | 9387 1%6.2 | 3584 (13,8 |
- - - - -“» - - - - - - - - - - - - ”» - 9 - - - - - - -
KeA4BHC | 733 | 2.8 | 1520 | S.9 ) 625 | 2.4 |
0 | 3771 (1446 | AT43 §33.8 | 3324 (12,8 |

141 | 0,5
TOU4T 27,2
523 | 240
hbhbd 125,17
962 | 3a7
6227 120,0

) 6545 | 245
| 29253 97,5

- ow oW . - - -

1

I 2237 ) 6.6
I 23670 | 91.4
| 3840 | 14.8
| 22065 ) 85,2

AN WO W PE T O Y O U 0 O Y Oy O T ) O TS T A P N0 0 g W O USRS S e G O O T 0 RN O S

KeASH4CH0 | 4503 1744 | 10260 {39.6 | 3947 15,2 |

71488

12740

| 25898 | 100.0

EFFECTIVENESY VALUES (PERCENT)

WM M E e W e R OR e e W e W@ W W E s W W B R EoGOW W S B oW W e

| 1 | 95X CONFIDENCE INTERVAL
lNJuRY [} EFFECTIVENESS ’ aTANDhRn I- L T T TR R R R
CATEGUORIeS vALUE I DEVIATION | FRUM | T0

(2P L YR P R 2 P A R Y Y Y P Y R P Y A R XY PRI P TP LY R T Y P Y LY 2

LI T T L L A L P L T L R I Y A R Y P L PR R R R LY Y g ]

K+A | -Hi,38 | 23,47 | 82,87 ) 5,89
K+A+H i “3,70 | 8,81 | ~18,14- | 10,74
K+A+B+C { «7+R5 1 6,78 | «18,94 | 3.27

INJURY PRUBARILITIES (PERCENT)
I S I T T T T O I R L I I I I I L. .
i 2 « YOUR f 4 = DODUR !
INJURY | » % o » % w2 @« uw e | ,eenemeew o |

CATELDRIES = PRE 1 Pu8Y ] PRE } POST ). TOTAL
LIl L L T L Y N Y L L L R L Y P Y P S T R Y L L L Y T

I T Y L Ly L R Y Y Y T Y Y L T L Y PP P Y P P P R Y P L R Ly Y]

K+A ) 2,80 { 247 { 3,17 {
K+A+B | 1u,49 f 8,54 ) 9,24 i
KeAsliel I 16,27 | 14,8} ) 15,83 |

1.96
7.28
13,38

'
|
|

2449
8.63
14,82
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TABLE 3-39

SUMMARY OF FMVSS 207 FFFECTIVENESS 8TUDY HEING
1974 N, LAROLINA
EXPECTEU»ADJUSTED
101AL CASES = P6%39

INJURY DISTRIAUTIONS

G W e M W wm W W owm oe B R oW N R S & P EmB oEeW MW oW W WY S O@W e ® B P PN oW S wwom

i & ~ POOR i 4 = DDUR | !
1NJURV ' T T I I T T T, T T T S o S ' ROW ROW
CATEGURY | PRE | X% | POST } X |} FPRE | X ) POST | X | TOTAL | PCT

Y O 0 D G 0 WD S s 00 00 T e O e e e kW s U 0 O o Gm NS e T O AR 0 P G A R 00 OB MO AP 0P U v om0 S e T ar B o e S R G oS DSOS O W A e

B LY AL P P L L L R L E R P Y Y Y LY LR R L T T R ey P TR T PR T Y Y Y Y R R g e e

K+A i 895 1 0.4 | 258 | te0 | 92 | 043 | 156 | 0.6 | 603 | 2.3
B+L+0 t 3607 113,06 | 10978 j43.4 J4R0 113,10 1 7RTL 129.7 | 29936 1.7

{ |
» W W ® W W e B 9 & B S % W # @ = W W B N B B N s B W W e W W P N W B B N W W
K+A+h | 368 | 1.4 1 1002 | 3.8 | 324 | 1.2 | 547 | 2.1 | R24y | 8,4
C+o ) 3335 12,6 4 10233 j3B.6 | 1249 |12,2 | 7481 §28,.2 | 24298 | 91,6
K+A+H+C \ 612 | Bed | 1768 | 6,7 | 373 1 2.2 V 1073 | 4.0 | 4026 | 1S.2
0 ) 3091 11,6 1 9465 |3S,7 | 2998 111,33 | 6956 26,2 | 22510 | A4,8

AP 0 o U 0 e Y T e N g O B U TN A U R S AR N O O O el O O T G o S G OB D S TR A e 6 S O D A 0 e o Y e o W S Gy AT R SR NP A P T B s

K+A+B8+C+0 | 3702 {33.9 | 11236 (4243 | 3972 (13,5 1 8029 (30,3 | 26539 t 100,0

EFFFCTIVENESY VALUES (PERCENY)

L. B R AN I T D Y T R R RN NN BN R B R Y IR Y Y R RN IEE I AL

{ | | 9SX CONFIDENCE YNTERVAL
INJURY ) EFFECTIVENESS | STANDARD J» » » = = w ¢ ¢ o =« = = =
CATEGORIES | VALUE | DEVIATION | FRUM , | 10

L Y Y Y Y L T T L Y PR P L L Y Y L Ty T Y™

B Y Y L T L e P Y Y R Y P L Y Y Y Y Y LN R R R P Y R Y )

K+A | ~19,04 | 20,90 | =-33,32 | 15,23

K+AsB | »19,93 | 10,64 | 37,38 { “2,48

KeAeAsl | «14,59 | 7435 1 26,64 { “2.54
. .

"INJURY PROURARILITIES (PERCENT)
I I N . L T R I R R I . L T I R I R O L )
} ¢ = UUUR J 4 =~ pOQR }

INJURY | = = = @ «w o o~ o« | » « 2 o & v o = «o=

CATEGURIES | PRE | PUYY | PRE \ POS3T i TOYAL

R I R L Ry P Y P L A L R L Y L L T R P L P T

K+ A i 2,97 1 2e30 { 2258 { 1.97 { 2.27
KeA+B i 9,94 | 8,92 ) 9.07 \ 6,81 | 8,44
KeA+BsC ] 16,53 ) 15,74 f 16,08 ) 13,38 ) 15,17
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TABLE 3-40

SUAPARY UF FMVES 207 ErFECIIVENESS S(LUY HSING
1975 Ny LArDL ING
EAPECTELpahdbOTLD
JTAL CAbEo ®  tp233

INJUKY DISIRIBUTLIONS

- B oM B oE m oW N B o B B R N O oM W S W W W E ¥ oW oW W MW OB MW m® ® e oweoe m P e W

¢ = DIUR | 4 » PDUUK | |
lNJUNY . w» m e e m e oW o® E W OW Y omoE®ow oy oW W W m,aowowow | ROW
CATEGURY 4 bxt  } % PUST L % tre | % | PUST | X | TOTAL

ROW
PCY

L L L R L PR L L I P R R PR Y A RS R LA RS PR R R Ll X )

LR LR Y L P P E P R R R Y R LS A A L Y PRI R R T R R LRI Y R P L L L L L g

KtA } 95 | Uy é5h | Gy | b4 | Vel | 1889 | Uo7 | 597 | el

Bri+Q | 3276 11,0 | V2097 (4ceb | 3242 (13,4 1 9031 32,0 | 27636 | 97,9

C L R R R B IR I SR T T B R R T B R R Y N R B R NN R SRR R L R R RN RN B BN B RN L I

NtAYh i 36 | 1e¢3 1 VURQ | 3,0 | 2938 | 140 ) T34 | 2,6 ) 2413 | 8,9

c+u I 305 10,0 | 11332 14041 | 4004 J10,6 | 8483 30,0 | 2%822 | 91,5

I IR I L I TR R R T RN R B SR L K I I TR R Y SRR B RN T BN R S I

KtAtut( I 009 | 242 | 1934 ) bt | S27 | 39 1 1395 ) 408 | 4435 | 15,7

v | 2162 | 948 | 1042) 13649 | 217U | 9,8 | 7865 27,8 | 23818 | 84,3
LA A A LR A A DA A LA A A2 AN AR LA A LA AS LR LAl ERSE AR AT I LETE A AR AR YR I R YR AR LR LN A X 1 X ]
K¥atbel+y | 3369 11,9 | 12392 (43,0 | 3490 11,7 | 9216 32,6 | e82%3 | 100,0

EFFECTLVENESY vaLLES (PERCENT)
" W B W e W oW e RN R ® P R PP W mog ® W R W E W moEmomoWmow W W
/ | I 95% CONFIDENCE INTERVAL
INJURY } LFFECTIVENESY | STANNDARD j» » » = v o » v » = v v v
CAtEoiniks vALUE | DEVIATION | FROn | T

LA LR DAL R L N RS A Rl A A A L Y PR LR Y Y R RS L Y )

L P LY Y Y Y Y Y I Y P R R T Y Y Y L Y L T T T Y Y Y

K+a { cbyhig | 13,73 | 4,00 } 49,03
Kehst | 14480 | Tell | eet} ) 2l+11
K+A+t+C | 9,57 | T | 4,23 } 15,38

INnJURY PRUBABILITIES (PERCENT)
L I I L D D D R TR T D D D R L D B NN RN I RN D NN N N B BN BN B IR
| 2 » LOuUk I 4 » DOUR i
INJUKRY | * m " n = | enewem" ey |
CAVEGONIES | PRE | PUST | PRES 1 PUST ) TOTAL
LAA A X LE AL L AALER AN ELE ALY YR LA ELELLERTI A LI LRI IR YN 0 LY N ]

LA A L Al L LIl I A LR A LA Il A A XTI EE L LY AR AL IR IR R YR XL L 2]

K+A | 2416 | 2.0 | 1,94 | 2,01 { 2.1
K+Atl . ‘U.bb ' b.ED [} ul“q ' 7.96 l B'SS
KeA+Bel PoleGT 45465 | 15,98 | 410 | 15,67
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TABLE 3-41

SUMMARY OF FMVSS 207 EFFECTIVENESS STULY USING
1972 TEXAS 6%=7y
FXPECTED,ADJUSTED
INTAL CASFS = 109146

INJURY DISTRIHUTIONS
- . e W M W B w = e - - - - - - - - . . » = - e W W W W e e w - LJ -, W W owm W - = W
(N 2 ~ DOUR | 4 = DOYR | |
INJURY | & ® @ @ # m u =« o o »= w & + = o = w »w w o o «w«e«» | ROW RNwW
CATEGURY | PRE 4 X% | PUSY v X | PRE 1 %X | PUST IV X | YOTAL | PCY

Y e e T Y P e Y R I L L P L T L Y P TP P Y Y TR LY R PR PN T Y TR Y Y

K+A | 934 | 0.9 | 928 ) V.9 | 458 | 0.4 | 593 | 0.5 | 2513 | 23
B+C+0 | 17898 (1644 | 44276 J80,5 | 16350 (15,0 | 28159 125,8 [106K33 | 97,7
K+rA+y { 1639 ) 1eS | 3278 § 3,0 1 13953 ( 1,3 | 19483 ) 1.6 | 8255 | Ta6
C+0 | L6795 11544 | 41877 138,4 1 15411 11441 | 26806 124,6 (100889 | 92,4
™ W W W W & W W W @ "W P W W W W M W ® W» B W W S @ W MW Om W o W B R W 8w e W e
K+A+8+4C I 2348 | do2 | 4838 | 4.4 1 1989 | 1,8 | 2872 | 2.6 | 12047 1 11,0
0 | 16085 11de7 | 40315 136.,9 1 14819 13,6 | 25874 123,7 | 97093 | 89,0

LR Y R Y R L L R R P L R L R L L L T P P R PRI Y Y L P T Y

KHA+BECH0 | 18432 16,9 | 45154 45,4 | 16808 J15,4 | 28752 26,3 109146 | 100,0

prpapy A . 1. A A B,

EFFECTIVENESS VALUES (PERCENT)
- O m = - - - - - - - - - - L - - - - L ] - L ] - - - - o e - - -
| ) | 95% CONFIDENCE INTERVAL
INJHRY { EFFECTYIVENESS ) STANDAHD |» m = @ « » « = = u » « =
CATEGURIES vALUE | DEVIATION | FROM [ Y0

L e T R e P T T T Y PR LY T E T T RNEVE Py P P TP Y TY T YT

P L L L Ll L L L L L e T TR R o e e R e T T T T T L L Y

K+ . 5.99 ] 7.“” | -bcba ' 18054
KeAeB | “0438 | Hedl ] 7,70 | 6494
K+A+B+C ) 030 | 1.62 | 5,63 | 6.23

INJURY PRUBABILITIES (PERCENT)
' I .2 = DOuR I 4 = DOUR I
INJURY | = ® » = ®w ° ® @ =@ | " emwe e onon |
CATEGORIES PHE | PuUsY | PRE ! POSTY | T0TAL

PR L T R R L e Y T L L PR Y TPy P S YL R Y Y

Keh \ 2.90 ' 2e00 | 2,77 | 2.06 | 2430
K¢A+H | 8,49 | T.26 | 4,30 | t.76 1 756
KeAst+C I 12474 I 1071 I 11,83 | 9,99 ) 11.04
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TABLE 3-42

SUMMARY UF FMVSS 207 EFFECTIVENESS STUDY USING
1973 TEXAS 6S=79
EXPECTED,ADJUSTED
TOTAL CASES = 1nja4h

INJURY DISTRIBUTINNG

. W W MW @ e R W W W @ B ow e e W OE W W P B P AP om % W os W ORom W W T O w oW @ = ™

| e « UOUR | 4 = DOUR i i
INJURY . | ® » » 0 & w 2 2 v 4w e h e e me e nowew | ROW ROW
CATEGOURY { PRE ) X } PUBT J % § PFRE ) ¥ ) PUST ) % ) TOTAL PCY

L P R P R L R Y L R LR L A L L L L T P P L R L Y L S I R N Y Y

L L A DL L e L R L L A R L L LT I Rl LA A I AL LI LI I LY LR ALY R IR L YY)

K+A | 425 | 0.4 | 857 | 0.8 | HOA | 0.4 | 527 | 0.3 | 2213 + 242

B+L+0 | 15456 11542 1 41759 41,0 | 14965 114,7 | 27455 27,0 | 99635 | 97,8

LI I S B B R B IR DY Y TR B A B N R I R S R I AR B R R B I R R R A A R 4

K+A+B | 1561 | 1.5 ¢ 3130 | 3,1 1 1323 | 1,3 | 1826 | 1.8 | 7840 | Tl

C+u I 14318 34,1 | 394R6 38,8 | 14043 113,8 | 26174 125,7 | 94001 ) 92,3

L. I T I B N L D I R R Y D R T R R B R L K R BT R B TN R I R R I L TR D R T R I IR
| !

K+A+H+C I 2167 | 2.1 | 464 Heb 1846 | 1,8 | 2819 | 2,8 | 11480
0 P 13712 (13,5 1 37967 13743 | 129289 [13,3 | 25199 12447 | 90363 | 48,7

(LT T P LY LR R Y P Y I R R L R A A R P T Y A L R Y P R L R Y LR Y]

KeA+B4CHD | ASBAL 15,6 | HP636 10].8 | 15369 115,01 | 279R2 1275 (101848 | 100,0
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TABLE 3-43

SUMMANY NF FAVSS 207 FFFECLTIVENESS STUDY USING
1974 TEXAY b4~}
EXPECTED, ADJUSTED
INFAL CASGES = BS1LD

INJURY DISTRIAUTIONS
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Ko h | €61 | 1.80 | 2,33 | 170 { 1.97
K+A+H | 9,49 | 7483 | 9406 | 6,79 \ 795
KeA+ti4C [ 13,14 ] 1107'3 { 18073 | 10464 | 11.77
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TABLE 3-44

SUMMARY OF PERCENT EFFECTIVENESS FOR OBSERVED UNADJUSTED
MASS ACCIDENT DATA FOR FRONTAL CRASHES INVOLVING ONE OR TWO VEHICLES

95 % Confidence Interval

Injury Standard
Level State Year Effectiveness Deviation From To
Texas 1972 5.1 6.1 -4.9 15.1
1973 -6.7 7.2 -18.5 5.1
1974 -2.8 8.0 ~16.0 10.3
New York 1974 -27.4 9.7 -43,2 1.5
1 North Carolina | 1973 -49.8 24.0 -89.8 -9.8
1974 -29.2 22.2 -65.7 7.3
1975 20.1 14.6 -3.8 43.9
gTexas 1972 4.4 7.8 -8.3 17.17
1965-1971
Model Vean sars | 1973 -2.5 9.0 -17.3 12.3
1974 3.2 9.8 -12.9 19.3
Texas 1972 -3.2 3.6 9.1 2.6
1973 1.0 3.5 -6.8 4.8
1974 -16.3 4.5 -23.6 -9.0
Néw York 1974 -14.6 4.5 -22.0 -7.3
KAB North Carolina | 1973 -6.8 9.1 -21.6 8.1
1974 -26.9 1. -45.0 -8.7
1975 12.0 7.7 -0.7 24.7
Texas 1972 -1.8 4.5 -9.2 5.5
1965-1971 )
Modeyaal | 1973 3.4 4.4 3.9 10.6
1974 -15.4 5.7 -24.8 -6.0
Texas 1972 -2.3 2.9 7.1 2.5
1973 1.2 2.8 -3.4 5.9
. 1974 -12.5 3.5 -18.2 -6.7
New York 1974 -8.3 3.1 -13.4 -3.2
KABC North Carolina | 1973 -9.7 6.9 -21.0 1.5
1974 -18.9 7.5 -31.2 -6.5
1975 1.2 6.2 9.1 1.4
Texas 1972 -0.7 3.6 6.7 5.2
1965-1971
Model Year Cars 1973 6.0 3.5 0.3 1.8
1974 -10.7 4.5 -18.1 -3.4

3-63




SUMMARY OF PERCENT EFFECTIVENESS FOR SMOOTHED ADJUSTED

TABLE 3-45

MASS ACCIDENT DATA FOR FRONTAL CRASHES INVOLVING ONE OR TWO VEHICLES

95 % Confidence Interval

Injury Standard
Leve] State Year Effectiveness Deviation From To
Texas 1972 4.9 6.1 -5.1 14.9
1973 212.7 7.6 -25.0 -0.3
1974 1.9 7.7 . -10.7 14.6
New York 1974 -17.9 8.9 -32.5 3.3
KA North Carolina | 1973 -44.4 23.5 -82.9 5.9
1974 -19.0 20.9 -53.3 15.2
1975 26.5 13.7 4.0 49,0
Texas 1972 6.0 7.7 -6.6 18.5
1965-1971 N )
Model Year cars.| 1973 5.3 9.3 20.5 9.9
1974 5.0 9.7 -10.8 20.9
Texas 1972 ~1.3 3.5 -7 4.4
1973 -3.5 3.6 9.4 2.5
1974 -10.3 4.3 -17.4 -3.3
New York 1974 -12.1 4.4 -19.4 -4.9
KAB North Carolina | 1973 3.7 8.8 -18.1 10.7
1974 -19.9 10.6 -37.4 -2.5
1975 14.9 7.5 2.6 27.1
Texas 1972 ~0.4 4.5 -1.7 6.9
1965-1971 1073 1.3 4.5 -6.1 8.7
M
odel Year Cars| . ., -10.3 6.5 -19.4 1.3
Texas 1972 1.6 2.9 -6.3 3.1
1073 -0.7 2.9 5.4 4.1
1974 8.3 3.4 -13.9 -2.6
New York 1974 -7.2 3.1 -12.2 -2.1
KABC North Carclina | 1973 -7.9 6.8 -19.0 3.3
1974 -14.6 7.4 -26.6 -2.5
1975 5.6 6.0 4.2 15.4
Texas 1972 0.3 3.6 -5.6 6.2
Mo dl?“g;;?gar 1973 4.7 3.6 -1.2 10.5
*1 1974 7.1 4.4 -14.3 0.0
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The results of the analyses are consistent with the null hypothesis that
the introduction of seat back locks in 2-door passenger cars had no effect on
the injury risk to drivers in these cars, That 1s, the results do not demon-
strate that this aspect of the Standard has been effective in reducing injury.
In conjunction with this basic conclusiosn, the following observations are made.

e A comparison of the effectiveness results obtained for the
observed (raw) unadjusted data with the smoothed (modeled)
adjusted data shows that usually a greater effectlveness
is obtained with the smoothed adjusted data, In the ob-
served data, the reduction in injury rates from Pre-Standard
to Post-Standard cars ig greater for 4-door cars than for
2-door cars., Thus, modeling and adjustment to remove con-
founding effects does increase effectiveness; however, in
most cases, negative values remaln, implying that not all
confounding effects have been removed (presuming that the
introduction of seat back locks does not, in fact, increase
injury risk).

e The varlability in results among years is greater in North
Carolina with the small data base than in Texas with its
much larger number of cases.,

e The attempt to reduce or eliminate unexplained confounding
effects by restricting the gample of cases to drivers
occupying passenger cars with model years from 1965 to
1971 yielded results that are very similar when compared
with the full Texas sample.

The failure to find positive effectlveness for injury reduction to drivers
of 2-door cars precludes the carrying out of the final step in the analysis, which
would have been to extrapolate the results based on Texas, North Carolina and
New York analyses to nationwlde estimates of the number of injuries avoided.

It is recognized that the above analyses may have been adversely affected
by unidentified or unreported confounding effects. Certainly the possibility
exists that other Standards being implemented during the late Sixties and early
Seventies were differentially applied or had significantly greater effectiveness
in 2-door or 4=-door cars., Then, differences in the reduction of injﬁry rates
might be more directly related to these factoms than the Introduction of seat
back locks. Additionally, the pronounced increase in preference for 2-door cars
during the late Sixties and early Seventies may vary significantly among the
buying and driving population. While driver age, driver sex, vehlcle weight and
manufacturer are all variables chosen for modeling and adjustment, 1t is by no
means certain that all potential confounding effects can be accounted for. For
example, the profile of driver characteristics for drivers of 2~-door subcompact
cars compared to drivers of 4-door full size cars may reflect socloeconomic and
personality factors that are not adequately accounted for by the variables analyzed

to remove confounding effects.
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3.2 Analysis of Rear Seat Occupant Fatalities
3.2.1 Background

The purpose of this analysis 1s to assess whether the requirement for
seat back locks for folding front seat backs in 2-door passenger cars increases
the number of fatalities among rear seat occupants in erashes which involve
fire/explosion or immersion. It has been suggested that the difficulty of
finding and/or operating a seat back lock release in a panic situation, such as
post—crash fire or immersion, could lead to increased rear seat occupant fatalities.

3.2.2 Data .

The data were derived from the Fatal Accident Reporting System (FARS) for
1975, 1976, 1977 and 1978. Table 3-46 shows that there were 3601 passengers in
fire/explosion and immersion accidents in FARS, and that 89 percent of the pas-
sengers were in vehicles involving fire/explosion, while 1l percent of the pas-
sengers were in immersed vehicles. Also, the frequency of front seat and rear
seat passengers was essentially identical in both types of accldents (86 percent

and 14 percent, respectively).

TABLE 3-46

SEATING POSITION OF PASSENGERS IN
FIRE/EXPLOSION AND IMMERSION ACCIDENTS

(Source: FARS 1975, 1976, 1977, 1978)

Fire/Explosion Immersion Total

Passenger - -
Location Number l, % Number ‘ % Number Ix %
Front Seat 2741 85.7 347 85.9 3088 85.8
Rear Seat 456 24,3 57 14.2 513 14.2

Total 3197 100 404 100 3601 100
Passengers

Percent 88.8 11.2 100

*The rear seat occupancy levels in these FARS cases are about 50 percent higher
than those encountered in all accidents, based on North Carolina data for
1973, 1974, 1975, 1976 [ 3 ].
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Table 3-47 shows the injury distributions for 513 rear seat passengers in
fire/explosion and immersion FARS cases. The fatality rate for this biased set
of data is 44 percent for both fire/explosion and immersion.  In contrast, Table
3-48 indicates that the fatality rate for 3088 front seat passengers ln fire/
explosion and immersion in FARS cases is much greater than for rear seat passen-

gers: 50 percent higher in fire/explosion and 75 percent higher in immersion.

TABLE 3-47

INJURY DISTRIBUTIONS FOR REAR SEAT PASSENGERS
IN FIRE/EXPLOSION AND IMMERSION ACCIDENTS

(Source: FARS 1975, 1976, 1977, 1978)

Injury Fire/Explosion Immersion Total
Status Number L, % Number i 3 Number ; %
Not Injured 15 3.3 11 19.3 26 5.1
Killed 202 24.3 25 43.8 227 44,2
A 143 31.4 7 12,3 150 29.2
B 79 17.3 7 12.3 86 16.8
C 17 3.7 7 12.3 24 4.7
Total
Occupants 456 100 57 100 513 100
TABLE 3-48

INJURY DISTRIBUTIONS FOR FRONT SEAT PASSENGERS
IN FIRE/EXPLOSION AND IMMERSION ACCIDENTS

(Source: FARS 1975, 1976, 1977, 1978)

Injury Fire/Explosion Immersion Total
Status Number [ % Numbey ] % Number I P
Not Injured 91 3.3 24 6.9 115 3.7
Killed 1825 66.6 268 77.5 2093 67.8
A 544 19.9 17 4.9 561 18.2
B 222 8.1 27 7.8 249 8.1
C 58 2.1 10 2.9 68 2.2
Unknown 1 1 ) 2
Total
Occupants 2741 100 347 100 3088 100
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3.2,3 Analysis of FARS Data

The analysis of a potentilal trapping effect for rear seat occupants in
Post~Standard 2-door passenger cars was conducted for accidents involving
post-crash fire or explosion and accidents involving immersion. The hypothe-
sis tested in this particular analysis is that the presence of seat back locks
increases the likelihood of rear seat occupants of Pogt-Standard 2-door cars
being killed as a result of being trapped in a panic situation., Empirical
measures of any potential trapping effect that might be attributed to the
presence of seat back locks were obtained by contrasting the Pre- to Post-

Standard ratios of occupant fatality rates for 2 and 4-door cars as follows.

Fatality Rate for Occupants Fatality Rate for Occupants

Trapping | _ of Post~Standard, 2-Dooxr Cars of Pre~-Standard, 4-Door Cars
[ Effect:] Fatality Rate for Occupants * Fatality Rate for Occupants -1 x 100

(n of Pre~Standard, 2-Door Cars of Post-Standard, 4-Door Cars

where values of T are computed separately for front and rear seat occupants,
Thérefore, if the presence of seat back locks increases the possibility of rear
seat occupants of 2-door cars being trapped,computed values of T for rear seat
occupants will be positive, representing the precent increage in rear seat occu~
pant fatality rates due, by inference, to trapping.

The distribution of fatalitles among 3086 front seat occupants and 513
rear seat occupants in fire/explosion and immersion accidents is shown in Table
3-49 for 2~door and 4-door cars, Pre- and Post-Standard. The results of the
trapping effect analysis are given in Table 3-50.

These results do not support the hypothesis that seat back locks may in-
increase the possibility of rear seat occupants being trapped in panic gituations.
Contrary to expectations, a negative value of T (-19 percent) was computed for 513
rear geat occupants contrasted with a -4 percent value for front seat occupants.
In other words, the data indicate that there is an estimated 19 percent decrease
in the Pre~ to Post-Standard ratios of rear seat occupant fatality rates corres—
ponding to 2-door, Post-Standard vehicles. It can be speculated that the locked
seat back may act as a restraint on the forward movement of rear seat passengers
during a crash, and hence reduce the likelihood of serious or fatal injury. Such
an effect is perhaps much more important than a possible trapping effect, and could
be particularly imboriant in more violent accidents involving fatalities and

fire or explosion.
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TABLE 3-49 :
FATALITY DISTRIBUTION IN FIRE/EXPLOSION AND IMMERSION ACCIDENTS

Front Seat Occupants

L - 4- ar
Injury 2-Door Cars Dpor Cars Total
Status Pre Post Pre Post

No. T % No. ] No. % No. L % No. T%
Killed | 176 | 61.5 | 1316 65.5— 122 58.4 456 68,2 | 2070 67.1

Not Killed 110 38.5 606 31.5 87 41.6 213 31.8 1016 32.9

Total o
Occupants 286 100 1922 100 209 100 669 100 3086 100

Rear Seat Occupants

Injury 2-Door Cars 4-Door Cars Tota]
Status Pre Post Pre . Post
No. ] 3 No. l % No.] % No. [ % No. L 9
Kil7ed 20 | s51.3 | 150 | 45.3 | 10 | 37 47 [ 0.5 | 227 | 4.2
Not Killed 19 48.7 181 54.7 17 . 63 69 59.5 288 55.8
Total 39 | 100 | .331 | 100 27 | 100 M6 | 100 513 100
Occupants :
TABLE 3-50
DATA USED TO EVALUATE TRAPPING EFFECT
Percent Percent Percent | Percent
Killed Killed Killed | Killed Trapping Effect
Condition OCCUPant in in in in Standard
Location 2~Door 2-Door 4-Door 4-Door P p Daviation
Pre Post Pre Post _ { 12 X 21}__1 X100
- 5= e
(Pn) (Pz]) (Pla) (PZZ) 22 11
- Rear
Fire/ Seat 51.3 45.3 7.0 | 405 - 19 Percent 27.3
Explosion/ (N= 513) :
Immersion Front
Seat 1 615 68.8 .58.4 | 68.2 - 4 Percent 7.7
(N=3086)
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3.3 Analysis of NCSS Data on Seat Intrusion

3.3.1 Background

In an effort to obtain more information on seating system failure and
assoclated injuries, available data from NCSS were examined. Unfortunately,
the computerized information available is quite limited. Relevant information
is contained in NCSS from 1 April 1978 onward regarding seat failure, although
it is incomplete. A serious limitation to the data is that impact intrusion
direction (forward or rearward) 1s not given when seat failure does not occur.
It is given only for cases of seat failure. The variables of interest are:

® Pre/Post Standard

e 2-Door/4-Door Car

e Impact Intrusion Direction (Forward/Rearward)
e Seat Failure

No fallure

Seat adjuster failure
Track failure

Seat back lock failure
Other failure

I

e AIS Injury Level
In the NCSS subsample studied here, the distribution of cases by seat fail-

ure ig shown in Table 3-51, Less than four percent of the cases involved seat

failure.
TABLE 3-51
DISTRIBUTION OF NCSS CASES BY SEAT FAILURE

Condition Number of Cases Percent
ho Jeat 31,114 96.0

S

Fai?ﬁ&e 1,226 3.8
Unknown 52 0.2

Total 32,392 100.0

3.3.2 Data Analysis

An initial review of the NCSS data produced the following ovservations

and conclusions.

e The seat failure variable indicates there are 2383 Pre-
gtandard cases with seat failure occurring in 2.4 percent
of the cases, as compared to 24,459 Pogt-Standard cases
with seat failure occurring in 3.7 percent of them., Of
course, seat fallures involving the seat back lock are
possible only in Post-Standard cars.
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e It is not possible to analyze seating system failure/no
failure as a function of impact intrusion direction because
this variable is not reported in the case of no seat
failure.

¢ The seat failure information is categorized as follows:

a) Failure of seat adjuster.
b) Failure of seat track.

¢) Failure of seat back locks.
d) Other failures.

Other failures generally refers to seat deformation re-

~ sulting from passenger impact, inertial forces due to seat
mass or deformation by intrusion of passenger compartment.
Of the 961 cases of seat failure, 89 percent are in the
"Other" category. Seat track failure and seat adjuster
failure each account for 2-3 percent of the failure cases
with seat back locks accounting for about 8 percent of the
failure cases (i.e., 90 cases).

The distribution of AIS injury level by seat failure occurrence and non-
occurrence 1s given in Table 3-52, The differences are very marked. There is
no injury in 77 percent of the no seat failure cases in contrast to only 26
percent of the seat failure cases. A fatal or critical injury occurs in 2.9
percent of the seat failure cases in contrast to only 0.5 percent of the no
seat failure cases.. The limited sample size (only 32 cases) of known AIS level
with seat back lock failure precludes estimating the AIS distribution separately
for seat back lock failure (oddly, AIS level was unknown in 58 seat back lock
failure cases).

TABLE 3-52
INJURY LEVEL DISTRIBUTION FOR SEAT FAILURE AND NO FAILURE

Seat Failure No Seat Faiiure
L2$21 Percent Percent
' Percent | (Unknowns Percent| (Unknowns
Al Excluded) A1l Excluded)
0 17.7 (25.6) 56.5 (77.3)
1 27.5 {39.8) 12.0 (16.4)
2 10.4 (15.0) 2.8 ( 3.9)
3 8.8 (12.8) 1.1 ( 1.5)
4 2.7 { 3.9) 0.3 { 0.4)
5 1.4 2.0} 0.3 { 0.3)
6 0.7 0.9) 0.1 ( 0.2)
Unknown 30.8 {( == ) 26.9 (==
Total % 100.0 (100.0) 100.0 (100.0)
Total Cases 1226 (847) 31,114 (22,742)
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The distribution of AIS injuries is given in Table 3-53 for rearward-directed
forces and forward—directed forces 1in seat failure cases only. A forward-directed
force is due to a rear impact and a rearward-directed force is due to a frontal
impact. The distributions are fairly similar and it would be speculative to
attempt to draw inferences from the small differences, given the limited number

of cases upon which the distributiong are based.

TABLE 3-53

INJURY LEVEL DISTRIBUTION BY INTRUSION FORCE DIRECTION
FOR CASES OF SEAT FAILURE

AIS Forward-Directed Rearward-Directed
Level Force (%) Force (%)
0 17.3 22.)

1 25.4 26.6
2 10.1 9.7
3 8.9 7.4
4 2.4 2.7
5 1.5 1.4
6 1.0 0.5
Unknown 33.4 29.6
Total % 100.0 100.0
Total Cases 682 444

The distribution of seat failure type by rearward-directed and forward-
directed forces is given in Table 3-54, Of greatest interest in the comparative
distributions is the greater frequency of occurrence of seat back lock failure

with a rearward-directed force (i.e., a force due to a frontal impact).

TABLE 3-54

FREQUENCY OF SEAT FAILURE BY
INTRUSION FORCE DIRECTION

Seat Failure

Forward-Directed

Rearward-Directed

Total Cases

Type Force (%) Force (%)
Seat Adjuster 2.8 2.0
Track 3.4 2.5
Lock 5.4 11.9
Other 85.2 77.3
Unknown 3.2 6.3

Total % 100.0 100.0
682 444
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In summary, the NCSS data sample contains limited computerized informa-
tion on geat failure and injury for cases after April 1, 1978. Seat failure
occurred in 2.4 percent of 2,383 Pre-Standard cases as éompared with 3.7
percent of 24,459 Post-Standard cases. Only 90 cases of seat back lock failure
are available and the AILS level is unknown for 58 of these cases. Based on
847 cases of all types of seat failure and 22,742 cases without failure with
known AIS, the probability of escaping any injury is three times greater when
no seat failure occurs, and the probability of a fatal or critical injury is
about five times greater with seat fallure, Seat failure/no failure comparisons
are restricted by the lack of information on impact irntrusion direction (forward

or rearward) for no failure cases.
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APPENDIX A

FULLY CROSS CLASSIFIED TABLES
OF OBSERVED STATE MASS ACCIDENT DATA




TABLE A-1

FULLY CROSS CLASSIFIED TABLE OF TEXAS 1972
RAW DATA FOR KA/BCO INJURY DICHOTOMY

City Size: Less than 5,000 City Size: 5,000-250,000
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1 1
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Fugt ! 35 923 Hugl 1 16 2880
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1 1
hebiivk (.13 1 2 109 LI FRE 1 9 5450
PUs | 1 0 3@ Pusl 1 5 218
u--------..-.---u.l-...-.-_.....,....' LI L L T P LS Y T P T T
nyJECY 2eDUUK  PRE H Y3 214 (ATRTIA ] erlOUKR  FrE 1 ue 595
PUst { ug 497 FUS Y 1 Sa 8re2

1 1
4eOuk PRF 1 32 239 4wiliuk PKE 1 35 541
PUST 1 19 118 rugI I 9 230
-.'--v-.-.---nn-b.!-..u.-.-g--...-.q, "”“-',""""""'I""‘-""-'“""""'
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1 1
qeyOuk PRE 1 43 643 4»LOUR PHE 1 36 2094
PUS 1 44 750 PUsY 1 15 2040
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PUST I 3 eA PUBT 1 2 173

1 1
4rUUUR  PRE 1 v 3 4sbituk  PrE 1 3 173
PUST 1 0 1 PUBT 1 $ 94
: L T T Y T L Y T P Py . . pussnsnunsinsnuutpjnnersencnnsaunvany
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PUST 1 19 216 PUdI 1 ] LEY]

I 1
yehiuH PHE ] 17 B8 delQtun FHE 1 16 216
PUSBT 1 5 99 POST 1 6 118
LA I LT PTE PV LS LT T T F T T Ty Nreccnunsenannannprenerananrracenonny
5 4 GIKLR MY debLOUR  PRE i 69 154 N+ OTHER My gebOUK  PRE 1 ay 2476
PUST 1 a3 1439 PUST 1 35 4187

1 1
Ge iR PKE 1 137 19358 4=00UkK PRE 1 -3 6038
‘ FuYT t 176 2661 FUsY ! 16 7089
LT LR LT T L DR L TS T T TPy S ppappeyaey Prrsnesusnssnnsnenp [enpeemssancsureeny
PRKU GAK deLIUR PRE 1 ) 29 FHAY CAK 200Uk PKE 1 9 193
Hus | 1 l 32 Pusy 1 ] 194

1 1
4eUNUN PRE 1 4 99 4»U0UR  PRE 1 15 518
PUsH 1 3 S8 ' PuETY I 2 294
L S C L L L L L L T Ly, LOIA L L LTI LT LTS o R P P ep oy vy
OWILCT  2eDOUW  PKE 1 2s 112 OudeCl  2=UUUK  kKE 1 2y 179
HUYY 1 19 169 PUBT 1 34 259

1 1
Qeiiliuk PRE 4 g 219 d4rbOuUk PKRE 1 qs 414
Pud | 1 32 269 HUS | 1 1% 359




TABLE A-1 (Continued)

City Size: Over 250,000

DRVAGE ACCTYPE  STYLE PREPOSY [ INJURY (D)

[ A 8 4 1 Kea B+C+0
1524 OTHEN My 2epNuk  PRE 1 118 5854
FOSY 1 139 - 104647

1
4eDOUR  PHEF 1 77 S032
PusT 1 S 27190
cunsnaepenarsnnsnn] sevaursnanavannasy
PRKU CAH 2=UOUR  FRE 1 1 451
fOsY I 13 50%

1
4eOun PRE 1 8 [}-1.}
PUST 1 2 139
-----------------.’.--.-----.-.---.a-
OBJELT  2=UDUR  PRE 1 89 s84
OB 1 59 982

1
G=BUUR PRFE 1 86 596
rUST 1 20 213
wnvanpsavnnenvesapurernrsssnunsvnune
2534 DFHER My 2=-p0UR PHE I 67 3179
PUST 1 100 7647

1
4epaun FRE 1 LY} 2809
PUST 1 19 2633
T Y Y L Y R R LT LY R PR LY )
PHKY CAR 2=DDUR PRE 1 14 fe
PUST 1 11 253

I
4u=pouk PRE 1 11 242
PUST 1 4 8y
wovosuannosveansnnpnleenevrsvenanenanen
UBJELT 2«D0UR PRE 1 a9 217
PuaTY t 50 531

1
TEYVIITE PRE 1 ue 256
PUSY 1 2% 150
-.---—.-u---’-~n-.]------.--—---v----
T DTHEF MV 2eUOUR  PKE 1 19 3794
PUST 1 18 6940

. 1
g=iun PRE 1 129 6533
POST 1 as 8513
-.--—-v-------..-.]-.------.---u----.
PRKL (AR 2=DDUR PHRE 1 10 288
PUST 1 10 297

1
4epliuR  PRE 1 24 494
Fual ! 9 280
[ L L L LT L TS Uy p iy RyipupRyy Jupspe
NHILCE  2=bOUR  PRF 1 n3 a4
Pusy 1 19 149

1
A=pUU PRE 1 69 a7
Pus] 1 ug 33ip

IHE (OTAL FREQUENCY IS 159693




TABLR A-2

FULLY CROSS CLASSIFIED TABLE OF TEXAS 1972
RAW DATA FOR KAB/CO INJURY DICHOTOMY

City Size: Less than 5,000

City Size:

5,000~250,000

ACCIYPE  BTvLE FREPOST T INJURY (1)

ACCTIYPE STYLE
. A -8

PREPOSY 1 INJURY

A 5 d T KeAty Celi L4 1 K+A+H CeD

OFHER My 2eulluk PrE 194 1437 OIHER My nblUK PrE 1 3eb h216
Pull 559 2384 . POY I 1 dua shih

1
YepOuR - Prt el 13%6 dellyn FRE 1 25y S0b%
PuUST a8 aro PUST 1 113 2183
vurnseveerneunnnesre lornnvnevasernnunay L L L L S I L T Y
PrhU CAK g=ulluk PHE 12 81 FrED CAR 2=LULkK (4,13 1 S 434
HUS | 9 19 PUST 1 He 456

: 1
§obluR Pt 9 102 4ru0uk PrE 1 St dbe
POST e 30 PUSBT 1 16 204
remmrasnenanunsessplarnnennrarsnoneere LEET L L L R Y L R T P R T Y Y Y T
DBJEG) a=00uN 13 8] 235 [(BI3A a~blilgfe PHE 1 192 492
PUSI 124 424 PUS 1 19% 7313

. !
4el0uR FHE 81 190 4nUOUR PHE 1 1359 T 49
['LR) 34 102 Pust 1 aj 192
L R L P T A R A Y Y P P T R Y T Y ) LR L L L D e )
DFHER MY 2eUOUK  PKE | 89 501 DIMEN My 2e0OUR  PRE 1 144 1609
FUST 175 1244 HUST 1 194 Weod

1
4=00uR PRE 10} 58% 4=UDUuK PrE 1 139 1991
PuSY © 99 699 PLET 1 a7 1938
pusnpuannonsusnnep  snwencnsnnenenenny -------.a..c-.u.n.lpu-n---.---------u
PRKD CAk 2=DOUR PRE "] 25 PRKY CAKR @=uliuk PKE 1 24 116
PUs) 6 a8 PUST 1 21 154

!
UmpOUR PRE 6 3 4eDUUR FRE ! 17 159
PUST 5 16 POST 1 L] 86
PranEeRersUuRNensen eronsceupaveenEaRR " u----.---.-.---pp;I-u-v---------~---n
Oudeen LU PRE 32 69 QuIeCy e~ubuk PRE 1 58 144
PUST 51 184 PUST H 40 302

I
4P OUR PhE 33 12 PRIV PKRE ] 53 179
PUST 20 80 PO8Y 1 23 98
-n--.----unn---.—nl.---.----------p—q .-..------.?-----n]-w---u.n-------l-c
OTHER My g~=blluk FHE 134 6b8 OIKER MY @wDUUk FKE I 167 2340
POST _1% 1307 Fusy 1 207 401s

1
4mPOUR HhE 3597 17148 4eDUUH PHE I Sbo 9757
PUBY 413 2426 JTER| 1 319 6R46
Puacvarnsnnanenepg lersararaereuaneeRy —-----------n----ql-w----u-pn--.---u-
PRKD GCAR 2=UOUR PRE 1 3 PRKD CAK 2vblhun FKE b 4] 174
PUST 9 L ' PUst 1 34 1b8

1
u=LOUR PRE 15 1] GebObk PHRE 1 58 935
Pusl 10 51 PUST H eg R4
L L L L L T R L R L P R T YY) LA L L T T P T T T Y
GuILCT FEVLIM Phe L1 99 Uk aebliuk FKE 1 Y 137
Pudt 4e 146 PUSH b 16 214

1
4»p0Oun PHE 86 115 aryuliuh FHRE 1 143 316
pUS | bb 243 HFUS 1 90 284




TABLE A-2 (Continued)

City Size:

Over 250,000

PDRVAGF ACCTYFPE  STYLE PREPOSY T INJURY (1)
3} A § P 1 KtAdld [ 44]
1S=24  DIHER MY 2=DOUR  FHE 1 399 5573
PUSY 1 St4 ‘10272
!
4=bUuUN Pt 1 é63 LLYL)
PURT 1 a7 27128
B L T T T T T PErAr PR ey PR P R U,
PNKD CAR ¢=bDUR PKE 1 61 401
PUSY 1 b4 454
1
a=Louw PRE 1 56 ay0
PUST 1 1e 129
R L T L L L L P P Y
OHJECY e=bauk FRE 1 ¢2a 551
PUSY 1 2°8 ALYy
1
4=DOUR PRE 1 190 u5p
PUST 1 59 174
LT R LS R D T T T Y T
25~34 OTHER My 2=UNDR PhE ; 209 3037
PUSTY I 39 7428
1
4=DOUR PRE 1 182 269}
PUST 1 93 2759
rusesevnnuevuanennlnusrnssnerrncerey
PRKD CAR 2=DNUR PRE 1 30 196
PUST 1 15 P29
)
4=)OUR PRE 1 LX) 210
PUST 1 12 13
srrsverenusssesnan | vnasevcsnennaunane
OyJECT 2=DUUR PRE 1 in9 217
Fugy 1 137 444
1
4epOUR PRE 1 106 198
POSY 1 56 115
munssssnonsanenese | pursnueraurrnSenen
35 + ODYHER My 2~DNYK PRF i 294 3879
PUST H 314 6704
1
A=noon FRE H 3y 628§
POSY 1 296 8308
LR L L L L L R T Y L
FRKD CAR g=Dnyr PRE 1 ar 259
PUST 1 az 265
1
gehigh PRF 1 LR} 435
rost 1 40 249
LR L R R L R L L L R R T
fnuJect ERT Pk I 97 tan
PUS T 113 31s
]
G0 PHF 1 1h6 174
PUsT T 99 fa1
THE TOIAL FRERUENCY 38 159643




TABLE A-3

FULLY CROSS CLASSIFIED TABLE OF TEXAS 1972
RAW DATA FOR KABC/O INJURY DICHOTOMY

City Size: Less than 5,000 City Size: 5,000-250,000
KVAL ACCTYHE  8TYLE PREPDEY 1 INJURY (D) DRVAGE ACCTYPE  STYLE PREPOSY T INJURY (1)
wr 8‘ A ] P H K+AtB4C D 0 A 8§ p 1 K+A+B4C 0
19=2u CNTHER My 2=bliuk PRE 1 LT 12145 15=24 UTHEK My geplUuN PuE 1 499 5047
. PUST 1 446 2293 . (VRN 1 639 H419
1 1
asblun PRt 1 Y] 1303 4opDOUR PrE 1 400 4942
PUST 1 130 Hes FUST ! 180 27316
----O-'--.'.-"‘"""1"""""""’""""" w-----p----n-u---ap!--wau--—---------v
PRKD CAn d=biluk  PRE 1 1 6 PRKU CAK @aUOur  PiE 1 71 420
VER| 1 11 11 PuYY 1 b8 430
1 1
YupluR PKE 1 11 100 Gebiluk PKE 1 6l qrt
rusT 1 5 47 Pus | 1 29 191
wuesmenrsuncusnavymunuweenvevnsanwuny L L Ty R L T Y P P T
0BJECI  2=0DUK  PRE 1 94 222 Gudt ) 2wbOUK  PRE I 194 449
U8t 1 143 402 PUS1 I %6 612
1 1
4=00UR  PKE 1 91 174 4=ULOUR  PHE 1 L4 452
PusI 1 41 96 PUBY 1 hy t7s
ssrwnovevenwnepveploonsescnasasusnnne LT YTy T P e L R T T T
2%% 34 ll;‘Nt.H My 2-UluK PRE T 107 479 FELETL] UIHER MYy guOLR PKrE 1 231 1721
' PUST 1 2y2 1187 POST 1 326 40717
1 !
4»DOUR  PRE 1 132 554 yePOUR  PHE 1 211 1919
PQYTr 1 f4e LT PUSY 1 145 1880
‘ resenasuevannnsenn[rensvevsonssnnneny L e e L S T P T T T Y
PRKL CAR 2=DUN PRE 1 8 25 FRED CAN ¢=DOUK PRE 1 31 109
PUsTt 1 8 e3 PUST 1 21 148
! ) 1
4wbDUk  PRE 1 1 1Y 4elOUR  PHE 1 21 195
! PO8T 1 $ 16 PUST 1 13 82
cusrenmnnavanannne erpnnennavaenunney L L T L R T T
OWJECT  2wuDUR  PRE 1 37 64 OBJECT  arDOUK  PHE 1 70 132
[A'E-2) 1 63 T2 LD 1 97 249
1 1
4=DOUR  PRE 1 3y 67 qelOuit  PRE 1 10 fo2
PUST 1 23 (&) POSY 1 24 93
ﬂ-‘----.-----.---.'I"---.—-.-P-.’.~" LYY Y Y LT TR Y Y TN L T T e T Ty P
35 + OTHER My @sDOUR ' PR i 164 659 8%+ BIHER MY awDOUN  PRE 1 254 2261
#081 1 215 1247 PU8T 1 360 5B6?
’ 1 1
geliiluk PHE H KX 1638 gebOUk PrE H 985 55934
PUSY 1 516 2323 FusT lf 535 6630
P Y T T L L L P T R P LYY Y Y L L) L R S e YT T TS
PRRU LAN 2«DNuk PKE 1 [} 22 PRKD CAR 2eUNuR PrE I 37 165
PUS) I 9 a4 PuUst 1 49 162
1 1
eI PKE 1 20 43 4=00uR PRE 1 T4 519
PUST 1 14 47 PORY 1 37 258
P LT L L T L L S P YL T T PR Y LY LY NewsewwervenensnsnlntprornsonnEeEnen .
fuJdkCy aellUui PRE 1 4o 89 ogJecy 2=0NuR PRE 1 66 130
PUSY } R4 134 PUSY 1 90 200
) 1
UL PRE I 10e 159 4=U0UR PRE 1 174 2858
pusy 1 a3 208 P08 1 104 2ro




TABLE A-3 (Continued)

City Size: OQver 250,000

URVAGE ACCTYFE 8§TYLE PREPOSY 1 INJURY (1)
b A 8 P 1 K+A+B+C 0
1924 DIHLR Hy gepliun PrE f onjs 5369
Hus) 1 aay 99472
1
gepliuk rRE I 4as 4706
Huyl 1 19 2649
[ I RS FET Te e e
PuKL CAle 2=piluk FKE 1 81 {181
PUST 1 BY 433
1
LRI IL L2 4 1 71 395
PUSH 1 16 125
L T R S L LT LT T P e )
uJdecCy enUiul Pk 1 264 509
PUs ! 300 T41¢
I
depluk PRt 1 209 433
PUST 1 T4 1499
P Y T A L TP TR Y Y
e =Sy OTHER Hy éwiliuR PRE 1 5306 2910
FUB1 1 570 7117
1
4o OUR Prt 1 297 2476
rusT 1 194 2658
P T T T L T LR Y X
PHKY CAn 2wDDUN PRE )] 42 [E-T]
PUBT 1 44 220
. 1
4elOUR PRE 1 S4 199
PUST 1 15 70
---u-----------ag-x----------------pq
OuJeCF 2vD0UR PRE 1 122 204
PUST 1 10 401
1
qeptk PrE 1 12} 143
PUST 3 65 106
B T Y S L T T T R T Y
wy e -
55 + OHER My 2elUUUN PHE I 448 3428
PUST b 559 6459
1
4eJOUR PRE 1 603 6049
PUBT 1 511 8090
[ IS L LT T YT Ty ey Yy
PHKU LAN 29U0UR PRE T 549 243
PUST t LT 255
1
4npluk PHE 1 10} aL?
PUST | 53 236
e L UL T Ty spvplpuysyp iy
GuJdeCl e=D0uk PRE 1 115 t7e
Pusy 1 150 arn
1
Hwpuui PRE 1 194 349
PusT I 117 263
THE VTO0{AL FREQUENCY I8 159693




TABLE A-4

FULLY CROSS CLASSIFIED TABLE OF TEXAS 1973
RAW DATA FOR KA/BCO INJURY DICHOTOMY

Driver Age: 15-24 Driver Age: 25-34
®UGLASS Clivdtde Givik Pt PUaY 1 INJUKY (1) RDLLASS CLTYSIZE STYLE PR!PU.“!TI INJURY (1)
N [% : b P 1 KA BeC¥0 L c ] P 1 K+A ReCen
niuHWAY L S0 e=biun HrE 1 59 T06 HIuHKWAY L1 H0n ELD T (.1 1 5 294
POST 1 165 eiee . Pus 1 15 1060
4 !
4-0luk  PKRE 1 65 687 4mDOUK  FRL 1 10 208
PUY 1 47 X PUST 1 14 530
B O P T Terypupiay B L L LT L T T
HSUK=PH0N d=bUDyk PRE 1 LT 1899 YuKeghon g=bluR ¥rE ! 18 719
FUSTY 1 74 4809 Pudl Y L1} 2291
1 1
4=0UuR PRF 1 30 1170 4»LUUR PRE I 24 803
FUS H 14 1534 PUS | 1 13 1058
. LR L L LY e L T L L L P T T Y T " P Y LT L I T RS P P P P L L L R R Y
2908 ¥ 2=pOUR  PHE 1 48 1808 290K ¢ AeDOUR  PRE 1 30 1004
PLITY 1 91 5348 PUST ! 74 3897
1 1
4=Uliuk PRE 1 3y 1572 4=U0UR  PRE 1 24 963
PUST 1 17 1380 PUST 1 19 1346
q----u--u—---~---.[---.-----Tvocvnuwn rrsaenvevranvnvony nsavnnuorroswvenay
CNEY RU LT SOK 2rDUUR PRE I 24 467 LY Rb o L1 90K 2«00UR PKE 1 16 168
PUS1 1 61 1137 FUST 1 L] 533
1 1
4eU0uk PHE b 29 ary 4oL 0UR PRE 1 17 190
. PUST 1 17 3no POSY t 14 284
--.------.--nn---pI--------------.vn. e T L S LYY L L LY )
GUR~250K 2wl 0un ARE 1 9 266 YOK+250n 2wDOUNR PRE 1 [ 81
’ PUST I 13 bb2 PUST H 7 aru
' I 1
4wl0D0H PRE 1 2 237 geDOUR PKE I ] 87
POST 1 1 210 ['T-R] 1 4 101
u---~-----u---n-u;l..--.-u-......-.-. musmweneersnenseny]errancnnacesnrusny
290n + enliur PRE 1 3 83 290K ¢ 2eUNUR PRE 1 e 44
PUSY 1 ) 278 FUSY 1 ] 200
1 1
q4eplun PRE I i 69 whyk PHE I Y 55
PUBT 1 ] 63 PUST b g 57
Musuvsteneresservy | prrenssnunuasemenn -q-q-n-.-‘-r.--tﬂqluu-t--.----.-.--i-
CIEY $IR LY SOK é=uliuk PHE I [ 269 CITY S1KR L1 S0k ewiiuR PRE i 0 b2
PUST 1 8 514 PLSTY 1 [} 210
| I
4o00UR FRE 1 e 301 4aDOUR PRE 1 i 13
PUSI ! 3 a6 PUSTY 1 e 117
rusananrevssnasusnfecnenrnennanerunen wnvonssenasnssnnny [ pumernscunanesEson
FUKw250K 2mUUYK PRE 1 59 3349 HOK=250K 2wUUUR PRE 1 2¢ 1043
; . PUST: 1 T8 7168 PUST 1 32 nn
1 1
4nDOUR PRE 1 ) ) 3348 4=DOUR PRE 1 31 1173
: PUSTY 1 1 24814 PO 1 ie 1482
LI AL L L LY P LTS S T P LT Y ¥ 2 C Y Y Y LA L R P S T L L X ]
ashn + LI PRE 1 100 3863 290K + 2=D0UR PHE 1 46 1892
FUST 1 154 8897 POayY I 96 6036
1 ‘ 1
4ok PHRE 1 94 3364 4=DOUR PRE 1 48 1774
PUST 1 36 erar PUSY 1 24 2154




TABLE A-4 (Continued)

Driver Age: 35 and Older

RDGCLASS CITYSIZE STYLE PREPDSYT 1 INJURY (1)

R c L] P 1 K+ A BaC+0
rnluhwAY L} H50A d*iillh Frt 1 Y] ua2a
Pust 1 42 - 119

1
LTI PRE I i 1094
US| 1 176 2oy
L R T N Y ]
SUKk=2h0K deitiuk Pt 1 2e . 836
PUYT 1 36 219

1
4=piuk PRE 1 53 2095
PUs| 1 49 3653
L Yy B T
290N ¥ depOuK PRE 1 4y 1101
PuBY 1 648 3289

. 1
4epUUR PRE 1 52 1832
PUST 1 46 3599
—---n-u----u-u.-n,l»---u-----------p.
CNLY RD L 50A 2ep0uk PNE 1 14 204
POSBT 1 31 53¢

1
4nhOuR PRE 1 44 4ve
PUsS( 1 S4 814
voennvassnnnmesuntin ] cussrrmuacnunervnee s
SUKw 250K 2eLUOUK PRE 1 1 92
PUSY ! e 220

1
4ep0UR PKE I 3 192
PUST 1 9 3689
rocsrsvansnpnvasyp [cunuecovnnssnwanay
250K ¥ 2 UDUR PRE 1 1 4y
PUSBT 1 ! 178

1
YupPUUR PRE 1 ] 79
PU8Y 1 4 168
.--;--.---.---Qo-q-xp—--..---a--.-u-q.
CLIY S1H LT 50K  &wDOUR  PHE I 1 128
POSY 1 ) 2eea

]
4ubDUR PRE 1 % 301
POBT 1 9 405
Hemnsersareussnetip | vreasnssmnaeyavunay
SUKad490K e»bUOuR ANE 1 a2 1329
Fust 1 27 2987

I
40Ul PRE 1 59 37
PuUsY 1 43 ue4a
. LI L L L LY L S T T T Y T
290K ¥ 2eDDUR PHE 1 60 2180
PUSTY 1 61 5464

1
4eOUR FRE 1 97 3938
PUSTY 1 66 6159

THE 101AL FREGUENCY IS 161908




TABLE A-5

FULLY CROSS CLASSIFIED TABLE OF TEXAS 1973
RAW DATA FOR KAB/CO INJURY DICHOTOMY

Driver Age: 15-24 Driver Age: 25-34
KilLl Aba LATYSELL vl L PrbPUIT ) Indhky RDCLASS CITYSIZE STYLE PRFPOST T INJURY (1)
[ [& b # 1 A+AtD Cet W [ 8§ [ 1 KeA+H C+0
W

nlubwAY L} SO0K d=Nuk PKi 1 134 631 HIGHWAY L S0n 2wp0uk PRE 1 4] ey
Fusy 1 39y 1896 : PuUSI 1 176 959

1 1
dupliuk PRE 1 158 639 Auiliuk PRE 1 &7 2ht
FUS1 1 2116 658 Pusgi 4 b 418
LR L L Y R L E L T P Y T T LR PR L LRI LI 2L B T P PR PR T
HOok=PH0R 2=DOUK PKrE 1 1617 tr28 SUKm290K depUk FRE 1 s 659
PUSH 1 34e 4550 PUST 1 164 2164

1 t
4=uflun Prt 1 154 1642 4epOUK PrE 1 86 T44
PUST I rr L4zt FOST H 77 994
L Y L R R Y T Y T T Cuspmvranensnsnnnnp onmnaNsuanuNs RSy
290K + LIV PRE 1 180 1676 250k ¢ 2e00Uk FHE 1 94 436
PUst 1 375 5064 POST 1 2u8 37¢0

I !
4 plui PHE ! tet 1483 -~ QeuDuN PHE ! 1] 904
PUYT 1 70 1427 PUS| 1 85 1280
L T L P Y L T P Y resnnovevannnnsenp [ sevsunsnanuranrwnby
UWTY KU L1 50K @~00Uk  PKE 1 70 425 GNEY KO L1 90K 2eDUUR  PKE 1 19 145
' PasTy ! 161 1037 PU8T ! 71 490

1 I
4nDUR PRE 1 Te 430 4=V0uk PKE 1 (¥} f64
PUSH 1 a7 350 PUST ! 18 260
senonanoeunwenenvrnwcnavernseveserseunn Ponmendusanevaavsysvennncnaserunenpy
SUK=290K e=DOuUR PRE 1 32 243 SUK~250K 2«L0OUN PHE 1 4 19
PUST 1 56 619 rusT I 22 249

1 1
Amp ik PRE 1 24 els 4eLlUk PHE 1 10 LY
PUST 1 i1 200 POSY 1 12 93
r-------n---.---v.]---V----...--------q LY R Y T T P e T P T T T T Y LAY
250K + FLIT PHE 1 9 17 aLoK + dwluk PHE H L] 37
PLYT } 14 26% PUSY 1 13 193

1
4mLOuk PHE 1 2 68 4elOUR PHE 1 1 48
PRST ! 3 [ PO8T 1 3 94
L L Y E R L PR L Y T T T Y T Y Y ..,...---qq-.p--n,!.------n--c-.-u-.'.g
GLIY STK LT 50K amulUR  PRE 1 23 254 CLIY STk LT 50K  @eOuR  PRE 1 6 86
PUST 1 56 486 PasY 1 15 204

1 1
RIS PRE 1 18 245 4nDOUHK FRE 1 11 (3}
Pust 1 12 251 FUST 1 8 1
LT L L PR L LS Y T T Y P T Y XY Poeraunuvssnanwengluesncrraanavonnepy
S0K2250K 2ebNUK PHE 1 289 3119 SUK=250K 2eUNUR PRE 1 9 986
PUST 1 469 6767 FusT 1 163 3040

1 !
4=U0uR FRE 1 Q4 3148 4rpiun PRE I W7 1047
PUS) 1 114 2378 PUST 1 50 1444
LR LTI LR PP LY TS LT T S P P T T LEE Y T L P P LIS L P T T T
290K + FLIIVE] PNE 1 ER D) 3592 ealn + 2~LOuK PRE I i7e 1766
PUST 1 S8 % 8428 PUST 1 537 5745

1 1
eI PRt 1 29/ 3161 4=pUukR PHE 1 162 1660
PUd 1 191 2612 VR 1 101 2017




TABLE A-5 {Continued)

Driver Age:

35 and Older

KDCLASS CITYSEZE STYLE PREPUSY T INJURY (1)
K C & P 1 K+A+d C+0
HIGHWAY LY 50K 2«BNUR PRF 1 361
roar 1 1000
. t
4=00UR PRE 1 983
POSY 1 1884
T L T L R LY T PR TS € L e e P T
S0K«P50K 2=DOUR PRE 1 Toh
P8y 1 2071
1
geDOUNR PRE 1 1966
PUST 1 1475
LR R L L P L Y P
250k + 2<bOUR PRE 1 1018
PUST 1 3119
1
4=0C0UR PRF 1 170%
Pusy 1 3463
---1--—---------u-x-------..-..-—----
CNIY RD LT %0K 2=h0ur PRE 1 182
PUSY 1 488
1
4=DOUR PHE 1 409
PUsT I T44q
L s e T T T
50K«25%0Kk 2=LNUR PRE 1 19
PUSY H 200
I
4=DOYR PRE 1 {719
PUSY 1 168
L R R LY
230K + 2=00uR PRE 1 4%
PUBT 1 169
1
4=pNyR PRF 1 72
PO8Y 1 161
R L L LY T TS LT T T R T
P
CTIY STR LT 50k 2=D0OUR PRE 1 {10
PUBY 1 209
1
4=p0gR PRE 1 290
PUBTY 1 18%
L e Y T o T T T
S0K*PS50K 2=UDUR FRE 1 1218
[TE) 1 2856
1
4=DNYR PHE 1 297s
PUST 1 4u6é
L PRSI T L R e Y T
250K + 2~UluR PRE 1 ener
Pus 1 SPRt
1
4=DNyuk PRE 1 3707
Pusiy 1 5906
THE 10TAL FREQUFNCY 18 161908
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TABLE A-6

FULLY CROSS CLASSIFIED TABLE OF TEXAS 1973
RAW DATA FOR KABC/0 INJURY DICHOTOMY

Driver Age: 15-24 Driver Age: 25-34
ROLLASE  CETYSIZE STYLE PREVUST 1 iNdurYy (1) HOLLASS CITYSIZE STYLE ERFPOST 1 INJURY (1)
[ C o B ] KeAsntC U [ c S8 p 1 Ke¢A+BC O
HluliwAYy LT 508 d=l0un (1 Iy 164 601 HiwhinAY L[ S0 Zwlun PrE 1 92 2357
GIVER 1 484 1803 PusT 1 22% 910
I 1
w=bliuk PRE 1 161 591 Gepfipn Pri ! L3} 237
Fus | 1 YT 626 Hus 1 113 44
---n--n-------—--pl.--u---n---------u L L Y I T R LS LR TR Y Ly T
SUK=ah0k 2~uluk  Prt 1 ey 1650 50Kmd50R 27DNUN  PHE f 94 639
HUST 1 506 4376 Pusy 1 aus 2083
1 1
4eL0uk  PNL 1 ey 1595 400Ul PrE ! 114 713
PUST 1 {22 1426 PUST I i1e 959
L L Y Y R Y T PR T Y Y PR LY L Y s PErasennnsenssantnsunsEnEcenanscenenn
290K +  =DDUK  PRE 1 250 1606 90K +  dwululN  PRE 1 145 869
FUST 1 561 4ate PUST 1 185 15483
1 1
4=POUN PKE 1 183 1427 4eLOUNR _PM, 1 121 863
PUST 1 [BY] 12719 PUST 1 137 1228
ramumnnrunpunnecinplrunrsesasnananenew Nesnupeuanwanrannen [srnenonsnrennennny
CNIY KD L 50K @euOuR  PRE . 1 B4 411 CNIY KD LT 50K awbluK  PRE 1 46 138
PUST 1 el 887 PuarT i 98 463
1
4epOUN  FRE 1 91 415 4eDOUN  PRE 1 49 158
PUsT 1 64 333 FOSY 1 ab 252
LT T P Y R T S E T T Y P Ty YO ¥ ¥ . LA I L LA Y L L T R L R T P T T
BUKa250K deuOUK PRE 1 37 2318 SUKw2%0K ewUOUR  PRE 1 1 76
PUEY 1 T6 597 PGST 1 29 242
1 1
4-OyR PNE 1 28 21y 4rDOUR PHE 1 11 81
DR 1 14 197 PusT 1 16 Be
. w-n.---.--.v---un.l-‘-----.------*--', Pepupenrnuansnaupny [pranrencneprnnsnag
250K +  2DOUN  PKE 1 16 68 290n +  2«00UR PRk H 11 35
PUST 1 24 255 POUST 1 24 {82
1 1
4sDOUR  PRE 1 5 65 4ePOUN  PRE 1 9 u6
PUST 1 3 b} HUST 1 9 48
nrrensersansnernprrrncnsranrencanuey (L L L E S L L T P Y
2 a8 BB an gn an ma e e an an P k2
CIIY SIW L1 %0K  R2eD0UK  PHRE 1 10 247 CIFY Stk LT 50K  2e0NUR  PRE 1 b} 55
PUST 1 57 465 PUST b 2} 198
' 1 1
ampDUk  PHE 1 24 2719 4eDDUR  PRE 1 13 61
PUBT ! 18 245 ruBT 1 14 105
L L L S e e T LELL L LI AL LRI PR LY L R L T
SUKe290K 2-DUUR  FRE 1 414 2999 S0Kw230K @vUDUN  PrE 1 123 942
PUST 1 058 6578 rusg { _717 2926
. 1 .
dnuOUR  PRE 1 RET] o7 arbiuk Pt 1 158 1046
POST 1 177 23S PLSY 1 100 1394
Puncouneanssnrvang  peensrsnnronsnmnay . revnssrssecannantpgmrennsnngrnsanusay
gh0K +  @wPOUR  PKE 1 547 3416 250K +  2wpPNUKR  PRE 1 24h 1693
PUST ! 400 81314 bogy I §51 5541
1 1
HeDOUR RNE 1 429 5034 4= uuit PRE 1 234 1548
PUST 1 2he 2511 IVER 1 YA 20014
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TABLE A-6 (Continued)

Driver Age: 35 and Older

ROCLASS CITYS1ZE STYLE PREFNST 1 INJURY (1)
[ C § P 1 K+A+B8+C O
HIGHWAY L1 50K a=buuk HRE 1 124 LKL
PUSTY 1 260 : 944
)
4=(0yR FRE 1 269 36
PUSY 1 469 1784
ELLE T L L YT LT RS Ry ey ey ey e oe
SQK=2450K 2~LOUR PRE 1 113 T4y
PUBT 1 226 1995
1
4=D0OuR PRE 1 ey 1901t
PUSY 1 352 3350
L T T T T TS LT T tepupipuypseiyse
AH0K + 2=D0R PRF 1 175 974
PUBY 1 310 298%
1
4=b0OuR PRE 1 253 16314
PUST 1 2%0 3159
L T LTS L T Ty iy,
CNTY RU LT SOK 2=D0O0UR PRE 1 4s 173
POBT 1 104 458
1
4eDOUR PHE 1 103 g9
FOAY 1 161 107
D T N L LT T LT TS FFP i epapr e
50K=290K 2*UNUR PRE H 22 ”
FUST 1 37 185
1
H=pOUR PRE ! 19 176
PUS8Y 1 40 LT
nrsvnenrunansrnnrislssaronnesencnrsra.
290K + 2«~buyR PRE 1 6 42
PUSY 1 13 16%
1
4 QOUR PhE 1 9 10
Pusy 1 16 156
LT LT T Y LT T T LT X TUTvy ity supi iyl
cry STR‘LY S0K 2=00UR FRE ; 18 10%
FUSY ! 20 20%
1
4epnyuR PRF 1 23 281
PUST 1 40 310
LR e L T e T
S5UK=250K 2«LOUR PRE 1 §73 1178
+09Y 1 280 2734
1
4=DOUR PHE 1 314 286R
FUS8T 1 3G 4306
| esssmmecrmcvsvenmos]caracrnnmrn e
2508 + 2=nltuk PRF 1 €95 1945
PUsT 1 572 5001
1
Qepiui PRE 1 46h6 3569
PUST 1 514 5709

VHE TO)AL FREGUENCY 1§ 161904
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TABLE A-7

FULLY CROSS CLASSIFIED TABLE OF TEXAS 1974
RAW DATA FOR KA/BCO INJURY DICHOTOMY

TAD: 1-2 TAD: 3-4
ACLTYPE CLTYSIZE &7Vt PREPOST T INJURY (1) ACUTYPE CLYYSIZE STYLE PREPNST T INJURY (1)
K [ b4 4 1 KA Hel+0 A c 8 P 1 K+A HeCoD
UIMER MV L SOK  2=ulUk  FRE 1 1 757 UThER MY LT SOK  @=UBUK  Pri 1 15 $60
[2T-R] 1 4 2902 . PUST 1 44 2199
! 1
amubUK  PHE ! 4 1177 4mbiUk  PRE 1 32 a%3
Pusl ! 2 2306 Pusi 1 fY 1539
P T T Y N R PR L L R R L L L) "erswanerumanteray [ pre e r s s YN
S0RmeY 0K eutlur FHE 1 1 3997 SUK=2%0K 2eDUUN Prt 1 34 1594
pust 1 12 14470 PUSI 1 63 5710
1 ) !
q=D0UkK PRE I ¢ 5708 4rUuUR Pick 1 at 2005
PUBY 1 2 9641 PUSI 1 2b 3338
semnrenusncssnvnng | enenurencasnannewe L L L L R L L L S e LT
240K + e=D0uk PHE 1 18 5302 ealK ¥ 2rDOuUR Pt 1 a0 1998
PUgY 1 3¢ 221718 Fuldi 1 173 8030
1 1
CRIYTLY PHE 1 1l 6171 4=D0UK PHRE 1 14 2196
PusT 1 te 11952 PUS{ I 71 3603
T N T L A L L Y R L o B A R
PRNU CAR LT 50K &=0OUK  PRE . 1 0 S0 PRAD CAR LT 50K 2=i0uk PR 1 3 as
PUST 1 i 96 PUsT 1 5 127
1 1
4=uiuk PRE H 0 99 A=bLOuk PRE Y [3 h3
40 1 [ 9N PUST 1 4 b6
munununerennsnosnw | uranscannannurenen L R L T e ey
Guk=280K d=uliLR  PKE 1 0 294 SUKm@40K delGK  FRE 1 10 234
Pust 1 1 637 PUST 1 i1 a73
1 1
Yo bNuK Pk I 1 504 4ellOUk PHE H Y 339
PUST ) 0 409 POST 1 b 400
O T T I L LT LT LT EE PP T T LOE L T T T R TS R Y oT ey vpuyiaiyngvsuesp i)
240K + 2=U0uK PRE 1 0 289 dh0n + 2eb0UR PHE 1 16 280
rusy 1 S . 681 4R ! 19 663
1 I
4=Liuk PRE ] 3 421 4mDOUR PRE 1 17 302
PUS 1 b 368 PUST 1 16 333
"""'"---".""""""".""“"." F-‘-U--------l-..-.'I-v-.--lﬂ-onﬁtronb-q
UBJECT L1 50N 2=DOUK  PkE 1 4 105 § WBJELY LT S50K  deLOUN  PKRE 1 ] 102
POsY 1 9 379 PUS| 1 23 46a
| 1
4ok PRE 1 [ 127 4sbuUK PhE 1 15 191
rO8y 1 3 227 PUS| I 9 229
L L T L S L L R L T L L T R A e
wUK=290R S*DOUN  FRE 1 e 101 SUKe290N8 Qwullll  PRE 1 19 300
PUSI 1 3 829 PUST 1 319 904
1 1
RN (.13 ! U] 375 40U PrE 1 29 1593
POS Y 1 e 445 PudY 1 R7 394
P P LT T TT P BT Y e T Y LA L L L LT T LTS L L T L T T Y P up gy
e90Rn + 2*0UUR PKE 1 (] 149 2atn + awuiup PRE 1 a7 453
PUST I 10 918 POSTY 1 104 1203
1 1
4ouhuR Pk I 9 351 4=DOUK PrE 1 "o 432
[4VER) ! 9 %87 T Pusg 1 4e 4y
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TABLE A-7 (Continued)

TAD: 5-7
AGUTYPE C1TY31Z2FL §TYLE PREPOST T INJURY (1)

A C § [ 1 K+A BeC4D
utnEn IV L} HOK e=Dliik FrE 1 hY 124
} Fust 14 21y . 552

1
g=puk HKE 1 90 142
UIVER) I 144 3169
D L L LTS L L T T T T paepps s
BSUK=abon depliub (13 1 3 | -E]
Fust f 91 T44

1
gepiuK FNE 1 LT eed
Fudl ! 34 313
LT T T T Y R P T Y P R T Y T Y T
290N ¥ 2nbDuk FHE 1 43 173
PUST 1 a9 (YT
1 .
4eUOyk FrE 1 14 163
LR 1 34 248
L T e R E L T L T P P Y
PRaD CAK L S0 2=L0O0K PRE 1 3 1
PUST 1 ie k1)

1
QeuDULR PRE 1 [ 10
PUST ! 3 {6
LR T L P P Y RS L L L )
SuK=290n 2wD{iux ERE 1 b 19
pogl 1 149 t19

1
ywiliuk PHE 1 ] @6
POST 1 [} 0%
T Y LY PR RS E LT T T T T T T T Y
250k + gmliiuR PrE i e 30
PUsY 1 15 42

1
4o UOUR PRE 1 9 38
PUSY H 9 35
P L L L L T T e iy, [ ups iy
UBJEET L1 50K 2eUOUR  PKE 1 16 35
PuUst 1 65 156

1
4wU0uR PKRE 1 249 45
POSY 1 43 10
v--u.n--an--.--u-q!.-u------.------ua
HuK=d%08 290DUN PRE 1 30 (]}
PUst 1 56 219

1
4alOun FRE ! 36 91
Pust 1 29 116
wesovacnsnrnesvwrelesesormnsunvanunesy
290K ¢ e=UUUR FKE I 49 93
PUSTY I 82 300

1
4ol0uk HRE 1 27 17
PUST 1 a7 92

IHE 1OTAL FREGUENLY 18 tqb449
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TABLE A-8
FULLY CROSS CLASSIFIED TABLE OF TEXAS 1974

RAW DATA FOR KAB/CO

INJURY DICHOTOMY

TAD: 1-2 TAD: 3-4
ALLTYFE  CaTrSMdE wlYIL PrEPOST 1 INJURY (1) ACLTYPE  CLTY8LZE 8TYLLE PREPDST T INJUNY (1)
A G E) 4 1 KtAth C+n ' A C 8 » ! K+A+g C+n

Uinkn hy LT S0n 2=Liuk ¥ RE 1 13 744 Binkk v L1 S0n * 2ebOUk FRE 1 a1 44A
PLST 1 1) 2870 . VEN] 1 ers 1965

I 1
4el}liun Pul I 19 1162 4=tk Pik ! 150 15
Pust ! 23 2249 PUSI 1 179 1365
Cavmnanmsnprnenantscunnsnrvansnannesn L R R T L LT
SUKe2h0n @riliuk FKRE 1 4b 44952 SOR=2HOn d=bUUK PRE 1 AN f41e
PUsSI 1 135 14347 PUS( I 550 5223

1 1
LI PRE I .1 5648 umh0uk PRE 1 24917 175%
B0s) 1 68 95785 [4'LR 1 ebb 3098
N P L R TR L L R Y P L L L L L
250K +  d=DOUR  PRE 1 104 “216 250K +  a=bOUK Pkt 1 316 1762
POST 1 ey 21976 PUBT 1 842 7361

1 1
el PRE 1 113 6069 4nDOUN PHRE 1 3e2 19048
Pusy 1 LT} 11880 PUST 1 Jab 3324
rassancsnensrouvrn] sennenenernennnssn L L L LT P LY LE D E L R ey T N YR
FRUD CAR LY HOK 2=bluk T i 3 47 PRAD CAR LT %0n &=V0un PRE i it 37
PUST 1 K] 94 PUSI 1 15 119

1 1
4rQ0UR  PRE 1 0 59 4nbOuN PRE 1 8 47
PLST 1 4 87 POST 1 ie 58
L LTy L L P D Y ) Ll Ty e Ty
S50Km2%0K eeDUUR PRE 1 10 245 SQUK=240K 2+DOUR PRE 1 53 19
PUST 1 15 623 FU8T 1 99 [T5

. 1 1
4wbluR PrE 1 24 481 ambOUR PRE 1 T4 274
PUST 1 10 449 PUST 1 926 350
P Y Y P L L L L L L LT T T T L T R L L LT L T L LT e ysupen
290K + 2=00uk Pt 1 1] 211 290n + =Dk FiE I 1] 2e8
PUSY 1 29 657 PUST 1 1013 STy

1 !
4=plyk PRE 1 19 404 4eLOLR PRE 1 (&} 242
PO 1 16 198 PUSI I 68 281
p.---'---------nq.]...».---.-.-.----- -----—-----l-----mpI-—----—.\-.-.------.
upJdkCy LT S0k a=PUuiR PHE ; 9 100 UBJELT LT H0K ebiuR PRE 1 29 84
PUST 1 19 164 PUST ! 114 376

1 1
4wPOuk PrE 1 ] 120 LIV PHE 1 54 112
PLST I 11 249 PUST 1 51 187
L L S C L R R R Y P Y LY ) L L L L S L R e e T T
SURw2S0RK 2~DOUR 2113 1 17 Rr86 ISOK‘E‘JOD\ 2=00uk PRE 1 8% 232
PUSY 1 4y 784 : PUST 1 4y 699

1 1
CLUTUVE] PRE 1 26 349 4=Uluk PrE I 123 259
PUST 1 20 307 PusT 1 1ts 303
—------.----puu-u-!q-.--q-—---.-.--p- LR E AL L LR TP TN T TS (L Y Y Ry Ay e e
anin + eruhuR PRE 1 a4 317 daln + d=DUYR Pk I 16 324
i PUSY 1 78 84y FLST 1 391 907

1 1
LRI PRE 1 34 427 q4e=btiuk HRE 1 187 101
PUST 1 26 366 Fusy 1 171 $uH
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TABLE A-8 (Continued)

TAD:  5-7
ACLTYPE CUYYySIZE STYLL PREPOST T INJURY (1)
A [ § 3 1 K+A+h Cen

UTHER MV LT S0K 2=0N0UR PRE 1 125 73
pPO8Y 1 408 ° 339

!
a=pNyuR PRE 1 163 69
LA 1 286 ee?
rerosvanansnssvanw vrraveneve e e
SOK=250K 2=DOUR PRE 1 95 121
PUSY 1. 330 509

1
4=piuk FRE 1 ie2 t42
PusY 1 147 264
EE R LY S L L L e L
250K + 2=000R PHE 1 105 111
puaT 1 KRR 452

1
A=DNUR PRE 1 96 12%
PUSY 1 104 174
Cumasmwmavennssven]arRanenenconreanne
PAKD CAR LT 50K a=D0UR PRE 1 [ 8
FOSY 1 25 23

1
4=DOuR PHF 1 13 k|
PUAY 1 11 [:]
Y LT TP
SUK=290K 2=DOUR PHE 1 15 10
PUSY 1 54 a0

1
4=pRUR PRE 1 12 22
POST 1 20 a3
I L L L T R T D L R N L Y P
250K + 2=U0UR PRE 1 12 20
POSY 1 53 4

1
e Ui PRE 1 18 25
PUST 1 19 21
L T Y RS R L L Y T L Y P T
URJELY LT 50K 2=DOUR PRE 1 16 15
(TR 1 146 LA

1
TR PRE 1 52 18
PUST 1 RS 2R
BT L L LT R P R R Y TP Oy P
S0K=PS0K 2=pNUR  FRE ! 1] 43
Pust 1 194 137

1
LRINNY PHE 1 Ry 43
PUSY ! B9 56
s TR L L LR R R R Y T P
AH0K 4 ERINNY PKF t 101 uy
Fus | t 217 165

¥
a=nyYR PRT 1 b6 kL)
POs) i 77 47

THE TNLAL FHERUENCY S 14kyuag
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TABLE A-9
FULLY CROSS CLASSIFIED TABLE OF TEXAS 1974

RAW DATA FOR KABC/0

INJURY DICHOTOMY

TAD: 1-2 TAD: 3-4
ACLIYPE  CLTYSIZE 3TYLE FREPOOY 1 INMJURY (1) ACLTYPE CITYSIZE STYLE PREPOST 1 INJURY (1)
A % L} P 1 KeAdBtC 0 A c § P 1 Keasp+C 0
UTHER AV L) H0R PRIV PrE I 19 139 itk By LT S0n 2=LNUK Put 1 19 456
Pudt 1 %8 2848 : FUSY 1 446 17197
| 1
4=UOUR PHE 1 kL] 1146 4=U0uk PNE 1 205 ho0
PUST 1 S0 gabe Fusi I 5083 1261
L N e X L R A R T PR SR R LR Y S R T ) L o o L T T
S0Kndb0K 2~D0UK PRE 1 93 39058 BUKw2N0K 2=BOUK PrE 1 42 1291
PUSY 1 29¢ 14192 POS§ T 932 4A41
1 4
4wUOUR PRE 1 162 o548 PRIV FHE I 4hY 1993
BUST 1 186 9457 PUST 1 519 284%
npennsranussrsnvng encmurnenanrancsnen LEY T Y T L R P B T T T oy
290K dvUUUuR PHE 1 161 5139 250K + ELINATL PHRE 1 454 1624
POST 1 9561 21649 FUSTY 1 150/ 6646
1 1
4eDOUN Pt 1 21b 5966 Hepluk PRE 1 5049 172}
PUST 1 2594 11714 PUSI 1 .1 3008
R Y L RS L T L P LY Y L L) LT LY L T L TN T T T Ly P
g 4 R Y :
PRED CAN LT H0K 2~UOuR PRE " 1 3 a7 PRI CAK L] 50K dmUiuR PrE 1 18 30
' Pusy 1 b 9 PUST 1 18 114
1 !
4rUOUN PRE I 0 49 4epOUR Put 1 11 44
POSY 1 8 LK PUST 1 17 93
susnwsrensnecssnuy ] ererunncatsneravnn LT R T T LT E N T T T T T T T TR vy ey nepuppe)
H0Kw29%0R 2=LUUR PRE 1 15 280 S0Ke 290K g~DUUK FKE 1 b3 14
PUST 1 13 607 PUSY 1 133 451
1 1
4wl Ouk PRE 1 29 4r6 40Uk Pt 1 99 253
PUST | 14 395 PUST 1 o5 321
T e L L L P L R P L L R R L T LR T T R R L S P e Y L T Y )
290K + 27LOUR PRE 1 2¢a HX 2a0n 2rpliuk PHE I3 X 215
POa 1 40 646 Pust 1 {4 S32
I 1
4DOUR Pk 1 29 399 4eDOUk PRE I B7 232
POST 1 20 354 PUST H a8 261
EpanemensEnaneeTng [arcuenerensvavrnry p.---uun--q-------Iu.----------un--pq
i [l
UHJECT L} SO0R  2eD0UR  PKE 1 15 96 UBJELY LT 90K gwbDLR  PRE 1 30 19
POSI 1 34 346 PLST I 1417 344
1 1
4D lyYN FHE 1 2d 107 deuUuK PRE 1 6b 100
PUST 1 {h 215 PUST 1 ) 171
mearenrpunnsasnshg [anuesnnrecnnanneee Erarsesspavanununrp lonwrsvevonnennunew
SUK=290N 2rLOUK PrE ¥ 24 15 QUK=250K 2nBOUR PRE 1 109 206
PUST 1 74. 758 Pysy 1 6 62t
1 1
4=ULUUR FRE 1 3% 440 4eDOUR FHRE I 146 é36
PFUST I 33 354 FOST T 144 erd
L L T L L L R L L T Y A Y ) L e D T T
énin + e*LluK Pt 1 19 306 290K + arbfiun PRE 1 dib L)
FUsg1 1 1t/ 808 [dTE-R] 1 499 B80S
1 1
geLiiui et 1 0t 313 4etiyk Fht 1 3L ery
HUS) H 40 352 Fu8| 1 229 300
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TABLE A-9 {Continued)

TAD:  5-7
ACCTYPE CLYYSIZTE STYLE FREPOSY 1 INJURY (1)
A c 8 P 1 K+A+BeC 0

UTHER MV LT 50K 2-UNUR PRE 1 141 57
PUST 1 489 258

!
4=pOuR PNE 1 177 55
LA 1 338 178
L L L S P LT L]
SOK=250K 2=DNUR PHF 1 1P 94
rPUSY 1 419 390

1
4~DOUR PRE 1 156 10A
PUST ) 207 204
un-—--------.-----].--------------.-n
290K + 2=00UK PRE 1 131 as
PUsY 1 439 LI}

!
4=ONUR PRE 1 1310 91
PuST 1 159 123
-—.----------.----.l-----u---u---n.---
FRED CAR LT 50K  2«DOUR  PHE 1 6 0
POST 1 3 17

1
4epOUR PRE I 13 L]
PUaY 1 12 7
------------.----ql-----.---------—--
S0K«=250K 2~pOUR PHE 1 16 9
POST 1 62 1?

1
q=unoRk PRE 1 14 20
POsSTY 1 36 3
L R L LT P TS L T o T T Y
250K + 2=hOuR PRE 1 14 18
PUST 1 6b 41

1
4=p0UkK PRE 1 24 19
POST 1 °e 18
R L L L LT LT LTS FoF T epapeppepypu gy
UBJECT LT 50Kk  2=DOUR  PRE 1 a9 1
PusY 1 164 60

1
4epBiuR PRE 1 58 12
[ATER) 1 9y 19
--'-—-u-q-v---—.--!-.-----------‘----
SUK=250K 2=LNUR PRE 1 75 36
fas s ! 2Ph 109

1
GeDOUR PRY 1 94 33
Posy ) 101 44
) L T L Y yupreupu U,
290k + 2=piiuk Pl 1 113 29
PUYY 1 274 10R

!
4=DNUR PRF Y 14 30
a8t 1 a5 3u

THE TUTAL FREGUENCY IS 146449
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TABLE A-10

FULLY CROSS CLASSIFIED TABLE
OF NEW YORK 1974 RAW DATA FOR
KA/BCO INJURY DICHOTOMY

PREPDBT I KAXBCO

MANUFAC DRVAGE RDCLASS S8TYLE (1)
M A R ] P 1 KA BCo
' 15 = 24 HIGHWAY 2 DOUR  PRE 1 ay 505
POATY 1 172 2344
1
4 DUOR PRE 1 33 314
PusTY 1 32 633
.-.q--..&-....-.”q!-.O-.-..Q'..‘-ﬁ-"
ROAD 2 00uR PRF 1 44 433
PostT 1 140 1762
4 DOOR PRE 1 29 260
POSY 1 -3 411
---g.-u-,--u.--ppvlg----..n--.-.---uq
STREET 2 DOUR PHE 1 28 4y
POST 1 97 1960
1
4 DOUR  PRE’ 1 17 294
PUST 1 21 598
'..I....O..‘..Q.-'I---.-.---.'ﬂ.‘.'-‘
25 » 09 HIGHWAY 2 DOUR  PRE 1 a3 w2y
FUST 1 204 2869
1
4 LVOUk PRE 1 37 X2y
POST t 61 1207
RUAD 2 DOUR PHRE 1 33 261
PUSY ! 95 1744
I
4 DOUR PRF 1 30 213
POsY ! 32 601
.-.'--.-l‘-‘--.-.ﬂ-!-‘-.-..t-'.------Q
STREEY 2 DOUR PRE 1 40 531
POST 1 129 3049
1
4 DOUK PRE 1 30 533
Pusty 1 50 1428
A —.-.-.------------I------w-----------
oty . wierrarerareey - -y
50 + - HIGHWAY 2 DODUuK PRE 1 s 193
PO8T 1 63 §1310
1
4 DOUR PRE 1 i1 188
PO8T I 50 1044
.--v-..—..----q-ﬂﬂ,Ip--,y---u--pc---q'
RUAD 2 WDUR PRE 1 1} 118
PUST 1 46 193
1
4 UDUR PHE 1 3 101
POSY 1 17 asy
. ---------unnu--punl-.--w-u-----wq--v.
STREET 2 DOuUR PRE 1 7 2es
PUST 1 36 jesa
1
4 LDULR PKE 1 24 233
POSY I a7 945
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TABLE A-10 (Continued)

MANUFAC DRYAGE RDCLASS  STYLE PREPDST T KAXBCO (1)
M A R ] P 1 KA Acn
FURD 15 = 24 HIGHWAY 2 LOUR PHE I 17 393
POSTY ! 98 1423
1
4 QOuR PHE I 13 170
POST ! 24 350
prensvanonnonernenanpeopunnnnerenrnren
RUAD 2 DOuR PRE 1 31 318
POSY I 12 908
I
4 DOuR PRE 1 9 $24
POST 1 13 207
(TR T L LT L PR YT T T ey T T
SIREETY 2 DOUR PRE 1 18 276
Fo8Y i 4% 88s
I
4 DOUR  PRE 1 1 100
PUST 1 6 253
F!!!va.”.uu.‘u?,‘l'pcicﬂonhpﬁtvy-.QO
25 = 49 HIGHWAY 2 LOUN  PRE 1 23 257
POST 1 110 flel
4
4 DOUR  PRE 1 19 167
PUSTY T 34 602
LTI LY Y Y P LS R Y T L L P Y Y T
RUAD 2 DOUR  PRE ! 20 184
POST 1 60 760
1
4 VOuR RFRE 1 6 94
PUBT 1 2e LT-1]
-y..-pu-n-u----l‘"l-.--.roy-----p---.
STREET 2 LOUN  PRE 1 25 297
POSY 1 8} 1233
]
4 voun PRE i 10 196
rOgy 1 15 500
T T T AT T L L T Y T Y ¥
50 ¢ HIGHWAY & OOUR  PRE 1 1 11
PUST I X6 L33
1
4 DOUR FRE I 8 e
FO8Y 1 19 459
LR L T LY P L LY R T LT PN T Y DT I
RYAD 2 DOuRr PRE ! 2 T0
FOaT 1 20 330
!
4 DOUR PRE 1 9 46
POST 1 14 i84
LI L R T LS LY T Y P L T Y T
STREET 2 DOUR PRE 1 3 10t
PUST I 15 434
!
4 DOYR PRE ! e 89
FOST 1 8 356
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TABLE A-10 (Concluded)

MANu:AC DRYAGE nucgsss STYLE FREPDSY I KAXBCO (1)
A

] P 1 KA BCO

OTHER {8 = 24 HIGHWAY 2 DOOR  PRRE 1 28 220
POST ] 112 1363

1
4 DOUR  PRE 1 17 24
POST 1 24 368
..‘..-.-..ﬂ-'-.--,I-‘--..‘.-ﬁ-.--....'
ROAD 2 DOUR  PRE 1 21 149
POST 1 93 . 854

1
4 DOUR  PRE 1 15 162
pPuaY 1 17 23%
. u..‘---‘-.‘-‘..-"!'-"-"‘---ﬂn..ﬂ.ﬂ
STREET @ DOUR  PRE 1 16 164
POST 1 54 867

1
4 DOUR  PHE 1 14 199
POST 1 8 306
I-..Oﬂ‘ﬂ......‘."Iﬂ-h-ud.ﬁ-.‘.-...ﬂ'
2% = 49 HIGHWAY 2 DOOR  FRE 1 17 174
rOBRY 1 9% 1324

1
4 DOUR  PRE 1 25 242
POST 1 38 66"
’.--q--.'-..'I..Q'l.-.ﬁ'..---.----“"
RUYAD 2 DOUR  PRE 1 8 84
PDST 1 45 684

1
4 DOOR  PRE 1 12 126
FOST 1 23 307
-un“-ﬂ..-‘.ﬁ-t.‘.I-._.u"nw.‘-..ilqﬁ
STREET 2 DOUH  PRE 1 14 192
POST 1 65 1109

1
4 DOUR  PRE 1 14 289
POST 1 32 812
L L L Y LTS L D P T T
50 + HIGHWAY 2 DOUR  PRE K 8 78
FOSY 1 30 581

: 1
4 DOUR  PRE 1 13 172
pOSYT 1 19 602
.’--.I-’--.-I-‘.--Qq‘-Q‘.--I--Ch‘ﬁﬁ..“
RUAD 2 DOUR  PRE 1 3 63
PUST 1 20 349

1
4 OOUR.  PRE 1 6 62
PUST 1 16 210
---.---.-.Q-.ﬂ--ipl-Q-I-...&..ﬁ-.b.!“
STREET 2 DUUR  PRE I . 9 93
POST 1 27 458

1
4 DOUR  PRE 1 10 151
- POST 1 18 526

P -~ ™y -

THE TO1AL FREQUENCY I8 baBA3
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TABLE A-11

FULLY CROSS CLASSIFIED TABLE
OF NEW YORK 1974 RAW DATA FOR

KAB/CO INJURY DICHOTOMY
MANUFAC DRVAGE ROCLASS STYLE FREPDST I KABXCD (1)
M A R § P 1 KAB co
TR 1S » 24 HIGHWAY 2 DOUR FRE I 140 406
POSY 1 541 2178
1
4 DOUR PRE ! 102 248
POBY I 107 558
ronswvanesnvensneseoperadaacaneruny
ROAD 2 DOUR PRE 1 139 338
PO8Y 1 438 1464
1
4 DOUR PRE 1 1 212
rFO8sy ! a7 %48
: resnwenssessstennn]oponnraneusvenuney
STREET 2 DOUR PRE 1 8a 164
rOSY 1 333 {724
I
4 DOUR PRE 1 61 250
PUSY 1 85 534
LT T P T P LY T O T A ]
2% = 49 HIGHWAY 2 DOUR PRE I i1 3159
POBY 1 580 249y
1
4 LOUR PRE 1 93 ans
POST 1 200 1068
L Y P P TS L T Y T P T )
ROAD 2 DOuR PRE I 89 205
PO8Y 1 306 1530
1
4 DOOK PRE 1 67 176
POSY 1 96 537
mumsnconoanannanns | cosnersnanuberbany
STREET 2 LOUR PRE 1 115 456
POST 1 434 erad
. 1
4 DOOR PRF 1 9% 412
PUST 1 186 1292
LT e e L S L L L R
S0 +  WIGHWAY 2 DOUR PRE 1 53 165
. PUST I alt {162
I
4 DOUR PRE 1 40 15%
PUST 1 161 903
e Y T L T C T T T P L P Y
RUAD 2 DOUR PRE 1 37 109
rO8y 1 134 o8
1
4 DOUR PRE b 24 80
POSY 1 6% 409
LR L L I S L L P T L L T Y
SIREEY ¢ DOOR PRE 1 36 196
PUST 1 164 1124
1
4 DOUR PRE 1 81 203
PuUsT 1 98 924

.----.n-n---.-.&-.l---.------o-diiii-
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TABLE A-11 (Continued)
MANUFAC OURVAGE RUCLASS STYLE PREPOST I KABXCO (1)
M A R 8 P 1 KAB ’ co

PORD 15 = 24 HIGHWAY 2 LOUR PRE 1 122 308
POST 1 32e 1193

1
4 VDQR PRE 1 hoe 137
POSY 1 7" 303
Auevssnunencesnnep [ seneEnrocnarneasnE ey
ROAD 2 DOUR PRE 1 98 . 291
PUST 1 236 CTaL

1 .

4 DOUR PRE 1 a4 86
POSY 1 49 171
LLITELL Y LT Y T TN T T o P e P T
STREET -2 DOUR PRE 1 67 227
PQAT 1 164 769

1
4 DOUR PRE ! 27 84
POST 1 33 226
LI LD P LY L TP TS o Ry P e e
25 w 49 MIGHWAY 2 DOUR  PRE 1 63 217
FO8Y 1 32y 1850

1
4 LOOR PHE I 46 40
POST I 104 539
—Qu-u-----ﬁ--.--lpl-0-,.&.-..0-0.-""
ROAD 2 DOoR PRE 1 64 140
PosY 1 180 640

I
4 DOOR PRE I 24 T6
POST 1 T4 273
LI LI TP T T YL E TS CL T LT T T Y T
SYREET 2 DDUR PRE 1 62 260
PCAY 1 eus 1071

1
4 DOUR PHE 1 20 176
POSY 1 63 452
LTI T P T TS T TR Y Y TPy e e
50 + HIGHWAY 2 DODR  PRE I 32 86
PUST I 114 © 540

I
4 DOUR PRE 1 a3 7Y
POST 1 B2 392
LIETE L PR LY T EET TS £ 1 T T T T Y T
ROAD 2 DUUK PRE 1 17 55
PDST 1 69 281

{
4 DOUH PRE 1 11 40
PUST 1 33 165
-..--—-----o-o-nq-!'-a-n-n---------..
STREETY & LOuR PHE 1 20 84
POST I 64 188

1
4 DOUR PRE 1 17 - T4
POST I u9 313

Q..-.-.-..u...n'n-lv-w---n-----o---w-u!'
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TABLE A-11 (Concluded)

MANUFAC ORVAGE ROCLASS STYLE FREPOST I KABXCO (I)
R .

M A 8§ P 1 KAB co

OTHER 19 = 24 HIGHWAY 2 DOUR PRE 1 70 178
POAT ! 309 1166

1
4 DOUR PRE 1 &8 160
PO8Y 1 101 2914
RUAD 2 DOUR PRE 1 54 116
POST 1 251 696

1 .

4 DOOR PRE I 58 $19
PUST I 60 192
Purssnransrnsvents srenonunsreneEneneney
STREET 2 DOYR PRE 1 34 {46
PusY 1 184 T40

1
4 DOUR PRE I 53 160
PO8T 1 [} ] 266
rrassasnnvennsepeplonravnnsnnecsnasavnae
29 » 49 HIGHWAY @& DOUR PRE I 53 138
PUST 1 308 1112

i
4 DOOR PRE 1 62 208
POST 1 124 879
rerswsvennessvesep(vrrennuncncnnoysonna
ROAD 2 DOuR PRE 1 26 ) 1)
PO8Y 1 151 578

. 1
4 DUGBR  PRE 1 31 107
) PO8T 1 61 269
Prrewanwnsnoutasap ] neUNpEEEERRRE TNy
STREET 2 DOuR PRE 1 4y 169
fusY I eee e

1
4 DDUR PRE ! 50 253
POST 1 95 149
50 # HIGHWAY & DOUR PRE I 20 66
POSY I 126 - 485

I
4 DOUR PRE 1 39 146
rOSY 1 i2s 513
.-.---------o---.p!-----a-----.—--u--
. RUAD 2 DDOR PRE 1 9 59
POaY ! 92 a7

!
4 DOOR FRE 1 17 St
POST I 53 233
LT YL LTl e e T Ry
STRELEY ¢ LOOR PRE 1 18 89
' POST 1 79 406

1
4 DOUR PRE i &3 138
PO8T 14 7 41y

M i L e fnl g A Aok Aadad 4l A 4

THE TOTAL FREOQUENCY 23 2043
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TABLE A-12

FULLY CROSS CLASSIFIED TABLE
OF NEW YORK 1974 RAW DATA FOR
KABC/0 INJURY DICHOTOMY

MANUFAC DRVAGE RUCLASS STYLE PREPOSY I KABCXD (1)
M A R ] P i KABC 0
on 15 » 24 HIGHWAY 2 DOUR  PKE 1 201 349
PORY 1 'L} 1887
1
4 DDUR PRE 1 l4e 210
PH8Y 1 164 508
ppu.u.-wuqnuuu-nq’Ipp--yuutgvp--w-nyy
RUAD 2 DOUR  FRE 1 195 284
PUST 1 . 642 1264
I
4 DOUR PKE 1 104 163
AUST 1 jae 292
LI L L A LI L LY IR ST IR T Y T X 2
STREETY 2 DOOR PRE 1 138 K3Y )
POST I 600 1462
1
4 ODOUR PRE 1 110 ega
4 rpoar i 156 464
'9".’0".._.'39”!p"g&’ﬁ..."---ppgq
25 » 49 HIGHWAY 2 DOUR PRE T 479 296
POSY I 987 23108
1
4 LOUR PRE 1 129 240
PQsY ! 169 9046
wg—w-.--u.q.qpuﬂn.lnnunpeﬁ--------u-q
RUAD 2 DOOR PRE 1 121 176
. POSY I 556 1296
' !
4 QODUR PHE 1 97 148
POSY 1 189 44s
wq-u-yu-w-u-uyugu'Iqupgnp-u-v---.-np'
STREET 2 DOUR  PRE 1 194 179
POBT 1 907 eesy
I
4 DOOUK PRE 1 163 402
POSY 1 376 1113
(ZALILIZ I LI T I TS LI LRI T Y Y
50 +  HIGHWAY 2 DDUR PRE 1 75 143
POST I 379 1006
I
4 DOUK PRE I 56 137
POSY 1 282 787
Ly L T o By T Y T P e ™
RUAD 2 DOUR PRE 1 56 914
POAT 1 234 ble
1
4 DOUK PRE 1 33 74
POST I 17 LY}
rusennvwscnsovssrnp [ wepusnencvepepenry
STREET & DOUR PRE ! . bb 166
PUST I 57 979
1
# DOUK PRE I 77 179
HUST I €16 808

Prosunssensercenony [oreeperrucurereney

A=-25




TABLE A-12 (Continued)

8TYLE  PREPNSY

MANUFAC DRVAGE HOCLASS I KApCxo (1)
M A R 5 P 1 KABC 0
FORD 15 » 24 HIGHWAY 2 DOuR FRE ! 184 250
' PUST 1 517 1008
1
4 LDUUR PRE 1 65 118
rosT 1 103 214
LET T PP P T T T TR £ T Y T T i e
NUAD 2 DOUR  PKE 1 141 211
FUS8Y 1 363 egz
1 .
4 DALR PHE 1 &4 &7
#UST I 76 146
L Y P T PR LY S L T T R T ey
SIREET 2 DOuk PRE 18 9y 20@
PUST 1 ar t62
1
4 pOuR FKRE 1 41 10
PUSY 1 68 191
perunavsrsvnananen] tesenrsepveannrneny .
S0 SRR e 0 N 4 -
€9 » 49 HIGHhWAY 2 VLDUk PKRE 1 92 168
POST 1 531 1049
{
4 VOUR PRE ! 74 113
PUSY T 184 459
“-.--q---iu..'ﬂwﬂplp--vﬂﬂ-'-—qv,ﬂ-.ﬂ'
RUAD ¢ DOUR PRE 1 92 113
POST I 276 947
1
4 DOUN  PKRE X 41 60
PUSY 1 113 23s
reravnpwesnniperrn] nenrpsascnprrenanny
STREET 2 DOOR PHE I 403 219
POST 1 408 910
1
4 DOUR  PRE 1 64 144
PO8Y 1 131 386
NenpussnanenrnerRe ] crnrvsnrewrsepeney
ol P
80 + H1GHWAY 2 DOUR FRE 1 48 71
POST 1 178 a4
I
4 DNUR PRE 1 36 Y]
POsY 1 138 3139
roerevanpnsupunernperovnrnnesavensonrg
RUAD & DOpk PRE 1 aé 4b
POST 1 IR 236
1
4 DOUR PRE I 20 31
POSY { S4 146
LELEL LI LI LT YT T O LY T TPy T gy
STREEY 2 DNUK PHE 1 36 68
POST I clag 329
I
4 DOUR PRE 1 217 65
rPOSY I 97 269
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TABLE A-12 (Concluded)

MANUFAC  DRYAGE
M A

RUCLASS  §TYLE
R 5

PREFDST I  kaABUXO (1)

4 i KABC 0

OTHER 15 = 24 2 DOUR  PRE 1 99 149
POST 1 479 997

1
4 DOOR PRE 1 99 160
POS8TY 1 143 249
LI LAY R P S P L R TR Y T L P s
2 DOOUR PRE 1 74 94
POST 1 3M 582

1
4 UOUR PRE 1 Te 105
POaT 1 89 164
LTI I T Y TR DR L L T P T Y L T Y
2 DOuR PRE i 57 124
FOST ! 92 631

1
4 DOUR PRE 1 73 141
POST 1 19 234
2% = 49 ¢ LOUR PRE I 84 107
POST 1 482 945

i 1
4 DOOUR PRE I 10} 167
PD8Y I 225 481
p---aouuu-n-n---t-l--.-p—...---pbu..e
2 DOUR PRE | S 39 53
POIT i 254 480

1
4 DOOR PRE I 33 89
PO8T 1 95 235
LI L Y P T I T L R Y Y P T P T Y Y
2 DOUR PRE 1 58 149
POST 1 394 177

1
4 DOUR  PRE 1 83 222
POSY 1 209 639
LTI T Y DY R S PR L Y L T Ty
30 + 2 DOOR  PRE 1 34 48
' POSY 1 210 404

1
4 DOOR PRE I 51 134
PUSBT I 194 448
pn—.-—.-u-—----OQ.I-I-i.ﬁ----nooinnnﬂ
2 DOUR PRE 1 21 45
PUST 1 140 231

I
4 DAUR PRE 1 22 46
FOST 1 93 194
L Y L L Y L L DY PR Y LY
2 DOUR FRE I 27 80
POST I 151 336

1
4 DOUR PRE 1 47 113
POST 1 127 a18

THE TOTAL FREGUENCY IS 63137
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TABLE A=13

ULLY CROSS CLASSIFIED TABLE OF NORTH CAROLINA 1973
RAW DATA FOR KA/BCO INJURY DICHOTOMY

VEHSPLED HANUFAC  WETGHI 8TyLE PREPDEY ¥ INJUKRY (1)
X f W 5 [ 1 KA 4o
Le29MPH  uM L1 3000 @ DOUR  PRE 1 2 142
PUaT I ! 168
1
4 DOUK  PRE ! 4 93
PUSTY 1 1 89
L L L D Y L e R T T
IKw 3599 2 DOUR PRE 1 . 9 62s
PUST 1 12 1567
1
4 POUR PHE 1 9 . X-0i]
PUsY 1 [ 604
wnssanunupacanssag senoNcvevvsasnnenn
3600 + 2 bUOK PKRE 1 { 163
POSTY 1 b 1050
1
4 DDUR PRE 1 8 423
: PUST i 7 1747
rorsnneseneneswsny [egrvscasresaeneyy
—— o " -vv;r"v-' laindadinf Ao A d a0 )
FOKD LY 3000 @2 DOUH PRE 1 7 559
PUsT I 8 763
1
4 LOOR PRE 1 4 231
PUSY 1 k] -102
LI T L R I L e L R Y L P P e
3K=3599 2 YOuR PRE ] 2 396
POST 1 . 1 433
1
4 DOuk PRE ! 4 287
PUSY 1 0 2bi
T T Y L PR TR LT LD £ T TR TR P
3600 + 2 DOUR PHE 1 2 151
POST 1 1 299
I
4 DOUR  PRE 1 2 233
PUST 1 3 519
UTHEK . LT 3000 @ DOUR  PHE Y
PUST ! 5 384
I
4 DOuR PRE 1 0 67
PUsTY 1 i 128
an--—--n---«--nglﬂ‘--q-‘ﬁu---lﬂudu-‘v'
k3599 ¢ pOUR PRE ! 1 112
PusT 1 2 3186
1
4 HOUR PRE i 5 169
PUST 1 2 179
LELTL LD LI T T P CL R LY DT Y T P
3600 2 DOUR PRE 1 0 42
FUST 1 2 122
. 1
4 DOUR PHE I 0 X}
POST 1 ) 384

q-n-n----------!l\qulg#-uqaﬂmwﬁw‘uﬁpu-gw




TABLE A-13 (Continued)

VEHSPEELD MANUFAC NEIGHTl STYLE PREPOSY 1 INJURY (1)
X M W 8 R 1 KA aca
30=49MPH GM LT 3000 2 DOUR PRE i 3 103
POST I 5 120
1
4 DOOR PRE 1 9 b6
PO8Y 1 9 46
LETY T P LY LR LTS LT TY T TP Py ey ars
IK=3599 2 DNOUR PRE 1 i1e 467v
PUSTY I 21 1099
¥
4 DOUR PRE I it 372
FOSTY 1 10 3168
(L LTI LI LI IR LTS £ T LT Y A T ™
3600 + 2 DOUR PRE 1 1 11t
POST I 18 698
I
4 DOUR PRE 1 12 244
POST I 13 . 960
suanennunenesvesnn | cvesovsnnarnereree
FORD LT 3000 2 DOUR  PRE 1 18 389
POST 1 16 590
I
4 DOUYR PRE I 5 . 146
POST i 3 Te
LR R L LI A AL LR R T P R T Y R T YR P
IK~3599 2 DOUR PRE 1 13 339
. rOaY 1 8 137
1
4 DOUR PRE 1 6 199
POSYT 14 4 147
ressveusnssnusnunn]necsrenennnennewon
3600 + 2 LDOOR PRE 1 4 90
FosY 1 7 199
!
4 DDOOR PRE I 6 i53
POST . 1 3 324
-“.---------..-.--I-ﬁ-'---'.-.--..--.
OTHER LT 3000 2 DDUR PRE 1 1} 33
POSTY 1 10 258
1
4 DOUR PRE i i 27
POSTY 1 3 59
LTI LIS LIS ST Y PR T T
IK=3599 2 DLOUR PRE 1 e 103
rOST 1 ] 290
I
4 DOUR PRE 1 3 89
POSY 1 -] 1195
L DL L LI L L LTS Y T T Y L TRy
3600 + 2 LDuUR PRE I 2 32
POST 1 3 107
1
4 UNIUR PRE 1 i 44
PO8Y I 6 212

LELL L L LT LS £ P T e T L T LTy
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TABLE A-13 (Concluded)

VEHSPEEL MANUFAC WEIGHT. STYLE PREPDSY ‘I INJURY (1)
X M W 8 P ! KA BCO
50 nPH + G LT 3600 2 DNUR  PRE 1 { 22
. PUsSTY 1 4 25
1
4 UDUR PRE 1 4 16
POST 1 0 9
L S L L L L LTI
Ik=3599 2 DOUR PKRE 1 14 136
POSY i 44 349
1
4 DOOR PRE 1 5 a1
POSY 1 9 103
wanwcneansrvanwscn cnereceonnanenosey
1600 + 2 DOOR FRE 1 i 30
PUSY 1 13 21
I
4 LOOUR PRE 1 9 4%
POST I 12 . 316
-----.d-u--.-h‘.'-!.---n.a--.-.w----a
FORD LT 3000 & DOQR PRE 1 15 1t
POSY 4 15 139
I .
4 DOOR PRE 1 5 23
PUSTY 1 2 e?
LR T DT RE T LTS T T P T T Y Py
IK=3599 2 DOUYR FRE I 8 530
POST 1 6 108
1
4 DOUR PRE 1 1 ] 4y
PasTY 1 1 39
R R T L LY T T T R R T
- 3600 ¢+ 2 LOUR PRE 1 e 29
FOSY 1 7 18
1
4 LOUR PRE 1 6 37
PUST ) 6 113
-.---.---u-------aI-------n--fccnnb-n
UTHER LT 3000 & LDUR PRE i 0 8
‘ PusST 1 13 a4
1
4 DOUR PRFE 1 Q -]
POST 1 2 14
maneamocnsneuneneton ] a iR el e e e
IK«3%599 2 DOUR PRE 1 3 3
PO8TY 1 18 115
!
4 DUOUR PRE 1 3 19
PUSTY 1 3 30
mamcwawmesesncnnsra [ marrseoewe s s e s
300Q + 2 LOuUR PRE 1 1 8
POST ! 0 40
) 1
4 DOOR PRE I [ [
POST 1 .} 86

THE YOVAL FREQUENCY 18 25901
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TABLE A-14

FULLY CROSS CLASSIFIED TABLE OF NORTH CAROLINA 1973
RAW DATA FOR KAB/CO INJURY DICHOTOMY

VEHSPEED MANUFAC WEIGHT STYLE PREPOST T INJURY (X)
X - M W 8 P 1 KAB co
1#29MPH GM LT 3000 @2 DOUR PRE 1 5 139
PUSY 1 8 161
1 .
4 DOUR  PRE 1 8 89
FOSY 1 4 86
(LYY L LI L LR E T T Y YT T Y e
3Kk=3399 2 DOUR PRE 1 39 599
PUSY 1 56 1323
1
4 DOUR FRE 1 30 599
POST 1 28 1T
LT AL TSI L PN T P Y Y ¥ L T
3600 + 2 VOUR PRE I 7 157
PusY ! 29 1027y
) 1
4 DOYR PRE 1 21 410
POSY 1 47 1707
roensnensnsenenavmnlannsunrcvnsnnrnene
FORD - LT 3000 2 DOUR PRE 1 36 530
Pagr ! 34 37
I
4 DOUR FRE 1 1S 220
POST 1 6 .99
wrnonennesruanwenn [ cnsnusrvnvnnsnnenay
IKw3599 2 DOUR PRE 1 16 182
POST 1 28 412
1
4 DOUR PRE 1 1 19 are
PUST 1 5 259
LT T L e S E LY LY Y T Y T
3600 + 2 DOUR PRE 1 4 149
PUST 1 9 291
I
4 DOUR PRE I 8 227
POSY I 20 498
—-.-"--‘-‘_-..-.-I“‘.---.-..ﬁ‘..-.“~
OTHER, LT 3000 & OUUR  FRE 1 2 T
POST 1 22 165
!
4 QOUR PRE 1 5 62
PUSY 1 ? 122
L L L L e L T P L T
IK=3999 2 ODUR PRE 1 3 110
POsT 1 i 3746
1
4 DOUR PRE 1 8 164
POSY T 5 176
LR L L T e Y T
1600 + 2 DDUK  PHRE 1 3 39
‘ POST 1 8 16
I
4 BOUK PRE 1 3 8%
PO8T 1 20 365

L L T L S R T Y P
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TABLE A-14 (Continued)

VEHSPEEU MANUFAC WEIGHT STYLE PHEPOST I INJURY (1)
X M W ] P 1 KAB co
30~49HPH GHM LT 3000 2 DOUR  PHE 1 14 92
POST 1 25 100
1
4 DOUR PRE 1 X 59
pusT 1 8 43
u---n..--------wugI--.--.-annuuuﬂgunn
IKkw3999 2 DOUR PRE 1 - 63 qate
Fosr 1 110 1010
1
4 DOUR PRF 1 56 327
POST 1 30 348
Pnsuvumnnecdnonwnne | sruscnecreavenonue
3600 + 2 DOUR PRE 1 14 98
PUST I LT 654
I
4 DOUR PRE 1 26 227
PUg?Y I 93 900
meenontswwnunanesp encosrnronnsenennw
FORD LT 3000 2 DUUK  PRE I 70 337
PUST ! 70 536
1
4 DOUR PRE I aez 129
- POST I 16 - 99
LT L LR L LTS L T L T
IKk=3999 2 DOUR PHE 1 47 305
PLST 1 34 311
I
4 DOOR PRE 1 23 i78
POST 1 12 139
LRI L L P L L A L L L L R L e X
Y600 + 2 UOUR PRE 1 9 a5
PUST i 16 190
1
4 VNUR PRE 1 i9 140
rUST I 10 297
cewnsusenwcnanrons oersrerocnnssevowan
OTHER . LT 3000 2 DOUR  PRE X 8 28
POST 1 X2 236
1
4 DOUR PRE 1 4 ‘ 2
PoaTY 1 9 53
LR P L R R LI L P R T L Y T )
IK=3999 ¢ DLOUR PRE 1 14 91
PUSTY I b 269
1
4 DOUR PRE i 13 79
POYY i 14 106
resnrnrsrnnesnnnen  cuassssunveananrsew
3600 + 2 LDOUR PRE 1 4 30
PuSY i i3 92
1
4 BOUR PRF X b 40
FUST 1 °7 191

B L o T )
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TABLE A-14 (Concluded)

VEHSPEED MANUFAC WEIGHT  SYYLE PREPOST I INJURY (I)
X M W 8 P 1 KAB cu
S0 MPH + GM LT 3000 2 DOOUR PRE I 5 18
FOST 1 9 20
I
4 DOUR PRE I 7 13
PO3T 1 | 8
L L T T R e T
IK«3599 2 DOUR PRE 1 ’ 38 112
POSTY ! 93 300
1
4 DOUR PHE 1 10 76
POSTY 1 26 a4
---—--—---novtu..mIw....----u..-au.-n
3600 + 2 DOUR PRE 1 3 28
PUST 1 38 186
1 .
4 DDOR PRE 1 15 39
POST I 50 278
LI ET T DL LTE LT LTS F T YTV T P P P yorrrs
FORD LT 3000 2 DOUR PRE 1 34 92
ruaY I 40 110
1
4 DDUR PRE 1 9 19
POSTY 1 9 15
roacnerroneninnerrplunmanTrosneteERnnEY
IKe3899 2 OOUR PRE 1 19 79
PosY I 15 96
1
4 UDUR PRE 1 . 44
POST 1 4 35
‘ LR DT I L TR LT TS E LY T PR TRy T T
3600 + 2 DOUR PRE L 10 el
Poart 1 16 69
I
4 DOUR PRE . I 12 3
pasT 1 15 104
LTI DT Y TEY TS E LR LT T T Py X
OTHER- LT 3000 2 DOUR  PRE 1 1 7
POST 1 30 a7
1
4 DOUR PRE 1 i 5
PO3Y 1 5 1
- munswenanasiansnenmehonvrenacnvenusnn
IKe3S99 2 DDUR PRE 1 b 2f
POSTY 1 35 98
I
4 DOUR PHRE 1 7 15
PUSBY 1 4 9
Pracasnasnuoneraune [enrensansauerierne
3p00 + 2 DOUR FRE 1 i 8
POSY I i 39
1
4 LDOUR FPRE 1 5 5
PUsY 1

16 TR

THE T1OTAL FREQUENCY IS 2590}
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TABLE A-15

FULLY CROSS CLASSIFIED TABLE OF MORTH CAROLIMA 1973
RAW DATA FOR KABC/Q INJURY DICHOTOMY

VEHSPEED MANUFAGC  WEIGHT $TYLE PREPODSY T INJURY (1)
X M W S P 1 KABC 3}

1529MPH  GM LT 3000 2 DOUR  PRE 1 13 134
POSTY 1 15 154

1
4 ODUOR PRE 1 ie 8%
PUST 1 9 81
u.-n-------»--nwhﬂ!h-.--d-ﬁ------aah-
Ik=3899 2 DOUR PHE 1 70 564
PO8Y I . 123 1456

1
4 DOUR PRE 1 61 568
PO8Y ! 66 544
Pusssnrmnsvnesenney [cunssssunrncunessn
3600 ¢+ e DOUR PRE I 10 154
POsy 1 69 987

1
4 DOUR PRE 1 42 389
POsaTY 1 107 1647
FORD LT 3000 2 DOUR PRE I 61 50%
PUST 1 " 694

1
4 DOUR PRE I 32 203
PUST 1 12 93
rovevensenacannsin ansennuserenssoney
k38999 2 DOOUR PRE 1 33 368
POSY 1 6 394

1
4 DOUR PRE ! 39 252
PUSTY I 15 a4
L T L L L LTS CL T L T T T T Y ¥
3600 + 2 DOUR PRE 1 9 144
PUST I 21 ary

1
q DOUR PRE 1 21 214
PUSTY 1 42 are
e L T P T R R L L e T e Y )
UTHER LT 3000 2 DDUR PRE I 6 . 48
POST 1 e 345

1
4 LOUR PRE 1 8 59
PUSY I 13 i16
R L L L L L S T T Y T )
IK«3999 2 DOUR PRE I 11 102
PUSY 1 31 357

I
4 DOUR PRE 1 23 149
PUSY 1 20 ibt
rerersusrenenentce  sesnssnunsesnnnene
3600 + ¢ DOUR PRE 4 38
POST 1 12 112

T
.4 DOUR PRE 1 9 79
PusTt 1 a2 143

LI LAY L L L T LRl o Py e
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TABLE A-15 (Continued)

VEHSPEED MANUFAC WEIGHT
X M

§TyLt PREPDST 1 INJURY (I)
8

W P ! KABC 0
3049MPH GM LT 3000 2 DOUR  PRE 1 20 1
POST 1 13 92
1
4 DOUR PRE I 17 54
POST i 15 36
n-n-u-n-n—.n-uu-ﬂvt-‘-r-'.------'-n-ﬂ
IK~3599 2 DOUR PRE 1 106 373
PUSY 1 198 922
. I
4 DOOR PRE 1 80 30%
POSTY 1 68 310
L Y e L IS T P T P YR L P L P X )
3600 + 2 DOUR PRE 1 26 a6
POSY 1 124 592
1
4 DOUR PRE 1 53 200
PUST 1 159 834
reenenneuanvrvnete [crinsnenennnennene
FORD LT 3000 2 DOUR PRE 1 102 109
PUST i 127 479
1
4 DOUR PRE 1 39 112
POST 1 22 93
T Y Y P R L Y R
IK=+3599 @2 0QOUR PHE 1 76 276
POST I 56 289
I 4
4 DOOR PRE 1 34 167
FOSY 1 26 12%
L e T R L Y T L Y Y P T
3600 + 2 DOUR PRE 1 14 80
PUST I 35 174
1
4 POQR PRE 1 30 129
PUSTY, I 37 210
rasenevenvsannneny losacavansrasnunsnes
UTHER LT 3000 2 DOUR  PKE 1 9 . 27
: POST 1 51 217
I
4 DOUR PRE 1 7 a1
POSY I 15 47
LI T I PR LTS L L T T R Y T
IK=3999 2 DOOR PRE 1 25 80
POST 1 a7 248
1
4 LOOR PRE 1 19 13
posT . 1 s 95
L L L L DS T R D R L L Y Y
3600 » 2 BOUR PRE I 9 a9
PUSTY 1 18 87
1
4 POUR PRE 1 10 35
PUST 1 40 178

PP RE R TR TS T T T T YT T P
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TABLE A-15 (Concluded)

VEHSPEED WANUFAC WEIGHT  STYLE  PREPOST T INJURY (I)
X " W 5 P I  KABC n
L TP
S0 MPH ¢ GM LT 3000 @2 UVDUR PrE 1 6 17
PUSTY 1 10 19
1
4 DOUR PRE I 8 12
PUST 1 1 8
LY L L L L Y P T T Y Y T
IKe3599 2 POUR PRE I B T 108
PUST 1 126 267
I
4 DOUR PHE 1 23 65
POST I 44 71
L L Y LY F R T Y P T Y Y )
3600 ¢ DOUR PRE 1 5 b
PusTY i 514 173
4 DOUR PRE ! 19 35
PUSY 1 71 as?
rorunovenasesunang]pResnsncnsnanncerse
FORD LT 3000 2 UOUR PRE 1 46 ) 60
PUST 4 S4 96
1
4 DOUR PHE I 11 17
POSTY I 10 14
Feeswsevaswnenpany [ sevanveavssReTumew
1k=3599 2 VOUR PRE I 2% 73
PUST 1 26 8s
I
4 LDOUYR PRE i 15 38
PUST I 9 34
CEL T L P LT T TR F Y P T Ty Yo T T Y T
3600 ¢ ¢ DOUR PRE I 11 4]
POST I as 60
1
4 DOURN PRE 1 14 . &9
POST ¢ 24 - 9%
Puaessensnnavsyreny [resvevcnaspnernany
OTHEW LT 3000 2 DOUR  PRE 1 2 6
POSY 1 37 b0
1
4 DOUR PRE I e 4
POST 1 6 10
Fresnsrnmscepdnnuy [ reneswscsanrvsnnne
Ines599 2 DOOR PRE ! 7 27
POST I 45 68
1
4 DOUR PRE I 9 13
PUST H 4 29
rusvnpresennensvaplronnsancewrrnyanny
3600 + 2 UOuUR PRE I 3 8
POSY 1 3 37
1
4 DOUR PHE 1 & 4
PUSTY H et 67
THE TOTAL FREGUENCY 18 ¢9901
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TABLE A-16

FULLY CROSS CLASSIFIED TABLE OF
NORTH CAROLINA 1974 RAW DATA FOR
(A/BCO IMJURY NICHOTOMY

MANUFAC WELGHY STYLE PREPUSY I INJURY (I)
M L} 8 P i KA 8cu

GM LT 3000 2 DUON PRE i 5 205
rPOYY 1 13 283

1
4 DOOR PRE 1 9 190
. PUST I 9 161
LT R e L L N P Y LY T T T P L e
3K=3599 2 DOOR FRE 1 es 949
o ROST - ! 98 3087

1
4 DOOR PRE 1 31 996
pOoyY 1 23 1069
TR L AL A T N R L L R T AT P L)
3600 + 2 DUOR PRE 1 7 253
pOsY 1 qa?r 2615

1
4 DUNK PRE 1 9 706
pNSY 1 41 3445
mennanmmensedennnr [tesnrevencrnnenwen
FORD LY 3000 2 DOOR PRE I 34 898
POST i 49 1630

1
4 DUOR PRE 1 19 328
pOSY I 1! c09
LA L P L P T LY Y
IK=3599 2 DUOR PRE 1 14 694
POST 1 19 140

I
4 DUOR  PRE [ 13 465
pOSY 1 15 446
Senussvenneuvsenan[cesdnsrvavnsnneccen
3600 + 2 NUUK PRE I 4 253
pPOST 1 18 156

1
4 DUDR PRE i 10 3o0e
POST 1 2% 1209
Prnsvsnancunnvanen[unecsvnpnernnnenee
DTHER LY 3000 2 DODR  PRE ] ) "
POSY 1 27 740

1
4 DOOR PRE 1 3 92
POSY 1 3 184
AL L R L P P R T R L P LT L T )
3Kk=3599 2 DOOR PRE I 3 201
rpasy 1 17 847

1
4 DUOR PRE I 4 eds
POST 1 1t 377
L T X B P Y e L L
3600 + 2 NOOR PRE 1 3 12
POYY 1 6 282

1
4 pUNKR PRE 1 (] 145
posy 1 15 179

THE TOTAL FRENUENCY 18

26539
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TABLE A-17

FULLY CROSS CLASSIFIED TABLE OF
NORTH CAROLINA 1974 RAW DATA FOR

KAB/CO INJURY DICHOTOMY

MANUFAL WEXGHT STYLE PREFUSY I INJURY (xy
M W 3 [ I KAR cu
GM LY 3000 2 DUOK PRE X 20 190
POSY 1 §¢ 258
1
4 DUOR PRE 1 29 170
POSY 1 20 146
LA L R Ty P P
3K=3599 2 DUUR PRE 1 108 905
POSY I 267 2878
!
4 DUDR  PRE X 110 917
pOST g 93 1001
L e L L e T L e e
3600 ¢ 2 DUOR PRE )i 20 240
POSY I 171 2491
1
4 pOOR PRE i 57 688
PaST 1 ia1 £30%
R e L P L T
FORD LY 3000 2 DUNR PRE 1 113 819
POaY 1 iai 1498
1
4 punwK PRE I 47 300
PO8Y i 29 195
- 0 W e e B o 00 o e W en i ] e e
¥K=3599 2 DUDK PRE 1 70 602
POSY 1 99 100
I
4 DOOR PRE 1 33 445
posy 1 35 426
L R T N e Y T TN
3600 ¢ OOUR PRE 1 20 237
POSY i 63 111
1
4 DUOR PRE I L1} 2Tt
POST 1 18 1159
C e L L L L B L e P T )
OTHER LT 3000 2 DOOR PRE I 5 77
PasY i 97 610
1
4 DOOR PRE 1 9 86
POSY I ié 171
SepsBruRensrocsRnd [CacEssucuRsaNRE s sy
3K=3599 2 DUDR PRE 1 21 183
POST 1 a3 THY
I
4 DODR PRE i 2o £ay
pasr H 29 359
ﬁﬁ‘&lﬂﬁué\dvﬂa-nhﬁﬁﬁwlﬂIﬂnﬂwﬁivﬁﬁﬁ&jﬁiﬂuﬂ':’ﬁJ;)a
3600 + ¢ DOOR PRE 1 io 65
POYT 1 a7 eny
I
4 DUOR PRE I ] 141
pOYT 1 54 T40

YHE IDTAL FREQUFNCY 18 2657%%
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TABLE A-18

FULLY CROSS CLASSIFIED TABLE OF
NORTH CAROLINA 1974 RAW DATA FOR

KABC/0 INJURY DICHOTONMY

MANUFAC WEIGHT STYLE PREPUSY I INJURY (DD
M W 3 P 1 KABC 0
GH LT 3000 2 DUOR PRE 1 33 177
POST I 62 236
I
4 DUNR  PRE I 42 197
POST 1 28 118
L R L R L L e P T T T Y P
IK=33599 2 DOOK PRE I 169 84y
pogrT I ar4 26Ty
I
4 DOOK PRE 1 193 834
PNSY I 153 944
AL Y R L Y R A T L L Y P L LT
3600 + 2 DUOK PRE 1 38 a2
POST 1 341 23214
1
4 DOOR PRE i 99 bl6
PoOST 1 407 3079
LA L LI D R L DL L L L DY L
w
FQORD LT 3000 2 DOOR PRE X 166 166
pasY 1 320 1359
I
4 DUCK PRE 1 80 267
PaST I 43 117
russscceneycwnsnew [senveripreracssnny
5K«3599 2 DUOR PRE I 111 961
POST 1 104 6595
!
4 DUAR PRE b 68 410
PO§Y 1 65 3194
LR Y L Y R L AR L L P T Y P
3600 + 2 DUOR PRE I 47 210
POSY I 106 668
I
4 DUOK PRE I 46 266
POSY 1 152 1082
srcranmsanennanran[Uncaunnonurunnonny
CTHER LT 3000 2 Dunw PRE ; 16 66
PasY I 1588 609
1
4 DUOR  PRE I 15 80
POST 1 34 153
--.----.-..-‘.-'-‘I-.--.----..------.
3K=35399 2 DUON PRE 1 36 168
POSY I 140 724
1
4 DOOR FRE I 42 207
PDYY i 60 328
w----:------------I------n---u.---.--
3600 + ¢ DUDR PRE I 15 60
posy l 46 elde
1
4 DUDN PRE I 19 130
POSY I 105 6R%
THE TOTAL FREQUENCY IS 265139




TABLE A-19

FULLY CROSS CLASSIFIEN TABLE OF

HORTH CARDLINA 1975 RAM DATA FAR
KA/BCO INJURY DICHOTOMY

MANUFAC DRVSEMX WEIGHT §TYLE PREFPOSY 1 INJURY (I)
] X W 8 P 1 KA BCo
GM MALE LY 3000 & DOUR PRF 1 2 163
PUST 1 5 ige
1
4 DOUR PRE 1 5 100
POST 1 2 8o
L L T T L PR Y T DL T DY T T
3Kv3599 2 DOUR  PRE 1 23 608
PUST" 1 35 19717
!
4 DOUR PRE 1 12 %33
PUST 1 14 T06
LTI T PR LTS L T L P P T
3600 + 2 LOUR PRE 1 7 141
PUST 1 3 2020
H
4 DOUR PRE 1 5 392
POST 1 39 £353
N L L L L R e
FEMALE LT 3000 2 DOUR  PRE 1 ) aa
pPOsY I 7 a8
1 .
4 DOUR PRE 1 1 79
PUaY 1 4 91
L e L L RS E T L L L P
IN=-3599 ¢ D0UK PRE 1 4 209
PUdY 1 &5 1159
1
4 phuw PRE 1 9 y19
[TE R 1 13 584
[ A L T T T T T
3600 + g DOUW Phi 1 0 62
sy ! 18 1194
!
4 DOUR PHRF 1 ] 189
Pu8Y I 29 1553

R L T e L T e L ]
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TABLE A-19 (Continued)

MANUFAC DRVSEX WEIGHT 8TYLE PREPUSY T INJURY (1)
M X W 8 Py KA BCO
" WP -
FURD MALE L1 3000 2 LOUR  PRE 1 13 586
CHER 1 24 1000
!
4 DOUR  PHE 1 7 202
POSY 1 | 144
C.-...--Q---u--..ﬂ!—....---O-..----—-
IKk=-3999 2 UOUR  PRE 1 14 432
PUST 1 10 510
1
4 DOUR  PRE 1 8 312
PUST 1 5 a9n
’----.---ﬂ'-ﬂ----”I...I.'-"..‘..---ﬂ
3600 + 2 DDOR  PRE 1 5 127
ER 1. 5 598
1
4 UOUR  PRE 1 4 190
POST 1 22 8171
.-.----"'-..--.--—I~--.'.-’--..-----“
-t
FEMALE LT 3000 2 DOOR  PHE 1 6 290
. POSY 1 26 79%
1
4 DOUR  PRE 1 6 136
PULAT 1 8 14%
h-.--.ﬂ-.--..----q!-‘..ﬂ--‘-‘....-.-.
IKk=3599 2 DOUR  PRE 1 9 18%
PUST 1 1 126
1
4 DDUR  PRE 1 g 171
PUSY 4 5 192
.---n.-w.-ﬁ----.-‘!--._‘---..--ﬂ---.-
1600 + 2 DOLR  PRE 1 3 56
POST 1 10 157
1
4 DOUR  PRE 1 2 95
PuUSTY 1 16 5071

L N Y T T Y T
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TABLE A<19 (Concluded)

MANUFAC DRVSEX  WEIGHT  8YYLE  PREPOST I INJURY (D)
M % W 8 P 1 KA -2
OTHER MALE L1 3000 2 DOUH PRE I 0 61
PLST 1 ie 434
1
4 00UR PRE 1 i S4
PUSY I 0 118
LR L L L L L LTS LT T TR L e T T
IKe3599 2 DOQR PRE 1 2 133
PUSY 1 14 h69
I
4 POUK  PRE 1 2 134
PuUsY i b a49
L L L Y LT P TS L T ey pry e
3600 + ¢ DUUN PKE 4 ¢ 4y
PUsI 1 5 186
1
4 DOUKR PKE 1 0 94
FusY 1 1e 571
D L e Y
FeMALE 1.7 3000 ¢ DOUR PRE 1 } 33
PUST 1 9 3e6
1
4 Pouk PKRE I [ LB
Fust I 3 g2
PLCRRm O e R R me e ] O G W e e e e
IKm3bY9 @ DOUR PKRE 1 3 12
PUst I 6 265
1
4 QOUK PKE 1 1} 117
PUST 1 7 {74
LR EL I LY LY L LTS €L LT T T LY SOR e
3600 ¢ 2 DOUR PRE ) 2 27
PUSY 1 H 17
1
4 DOUR PRE 1 Q 64
rOoay I I 36

THE TOTAL FREQUENCY [§

28236




TABLE A-20

FULLY CROSS CLASSIFIED TABLE OF
NORTH CAROLINA 1975 RAW DATA FOR
KAB/CO INJURY DICHOTOMY

MANUFAC DRVSEX WEIGHT STYLE PREPOSY 1 INJURY (1)
M X W 3 P 1 KAB co
GM MALE LT 3000 & DOUR PRE . 1 214 144
PLATY X 26 1614
1
4 DOUR PRF 1 13 92
PUST I 9 73
L L S L Y P PR T T T T
3k~3599 2 DOOR PRE 1 71 560
POST 1 130 188e
1
4 DOUR  PRE 1 46 499
PuUST ! - 51 669
susmesnswasasvuernlasnonnsrsansrsuunww
600 * 2 LOUR PRE 1 18 130
PUBY I 119 1932
1
4 DOOR FRE 1 32 365
POSY 1 144 2244
-n-'-----------ﬁ--In"-----.-‘---.----
FEMALE LT 3000 2 DOUR  PRE 1 8 37
POSY 1. 17 18
1
4 QOUR PRE H 7 73
PLSY 1 11 84
ceoncrunvuevecnonnungeronsusnnvunvnnnnn
Ine3399 2 QOUR PRE 1 2h 187
POSY 1 110 1074
1
4 DOUR PRE 1 28 296
PUST I 85 542
enanrnnavnnenenery ] sronssiraenvonnaam-
3600 + 2 DOour PKE 1 3 59
PLSY 1 75 1137
1
4 POUR PRE 1 19 175
PuU8T 1 121 1457

L L R L PR R L P Y Y LY T
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TABLE A-20 (Continued)

MaANUFAL ORYSEX WEIGHT STYLE PREPOSY | INJURY (x)
H X W 8 A | KAD to
FURD MALE LT 3000 2 DOGR FRE i 59 540
pOaT 1 92 932
1
4 pOUR  PRE 1 17 192
POSY 1 1 138
rossssrscsnunsastslevucsvsusnreaceesam
IK=24599 2 DOUR PRE 1 40 40k
POsr I 18 48¢
1
4 POUR PRF 1 27 2%3
POSY i 25 PTR
B 0w e ) 0o G e 60 e 00 0 e 0 G W
1600 + 2 DOuR PRE 1 i0 122
pusT 1 33 567
1
4 DOUN PRE 1 21 i73
POST 1 65 a34
su-s--u—~o——-u-wwﬁIm-nuwuaumwacaeeyﬁa
FEMALE LT 3000 2 ONUR PRE 1 35 - 26id
PuaT 1 107 714
I
4 0OUR PRE 1 19 123
PuBY 1 30 123
y-n-=uudu==a=saauaIcwﬁmusnuwﬁmaamaaaq
IK=3%99 2 DOUR PRE 1 29 165
PUST 1 26 309
X
4 DOUR PKE 1 19 164
PUsT 1 18 179
ﬂ-&'ﬂﬂﬂﬁﬁﬁ“‘*ﬂE-ﬁwﬂu“oIu-ﬁ:ﬁwﬂﬁuﬁ.ﬂ!ﬂnﬂﬁmﬁw’
1600 + 2 ODUR PRE 1 8 51
Pu8? 1 48 319
1
4 LOUR PRE 1 10 a7
posy 1 G4 465

uuasaw-—sananaaa-wjﬁwamuwuna-muea“eaa
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TABLE A-20 (Concluded)

MANUFAC DRVSEX WEIGHT STYLE PREPOSYT T INJURY (1)
M X W 8 P b ¢ KAB cu

OTHER MALE LT 3000 @ OODUR PRE 1 4 57
PUST I 40 406

’ 1
4 DOUR PRE 1 9 46
PUST 1 12 106
Ike3%599 2 DOUR PRE 1 10 125
POST 1 02 541
4 DOUR  PKRE 1 7 129
PUST 1 17 238
nevssmnsnrescanrven ccansrnanneswmonnn
3600 + 2 DOUR PRE X 4 41
rusT I 20 171

I
4 DOOR PRE 1 9 as
PUSY 1 36 sS4y
----‘--l‘l'--"—--"‘--Ic-.ou--u----.--ton
FEMALE LT 3000 2 DOUR  PRE 1 3 31
POSTY 1 49 286

1
4 DOUR  PRE 1 7 36
POST 1 9 16
L T Y S T TR Y R Y L T L T T
IK~3599 2 DOUR PRE 1 12 63
PUST 1 29 242

1
4 UDUR PRE 1 10 108
POST 1 26 15%
LT L L L R Y P T Ty
1600 + 2 LOUR PRE 1 -] 23
POST 1 4 114
1 .
4 UOUR PHE 1 2 66
PUSY 1 21 297

THE TO1AL FREGUENCY [8 CL-R] ]
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TABLE A-21

FULLY CROSS CLASSIFIED TABLE FOR
NORTH CAROLINA 1975 RAW DATA FOR
KABC /0 INJURY DICHOTOMY

MANUFAC DRYBEX WETBHT STYLE FREPOSY 1 INJURY (1)
M X W 8 P 1 Kagac o
GH MALE LT 3000 2 DOGR FRE I a1 i38
POsY I 36 151
1
4 LOUR PRE I 15 90
POST 1 12 To
R L L N e T T T
3u=3599 2 DOUR PRE 1 103 528
PO8T 1 ec3 ira9
T
4 DOBULR PRE 1 17 468
Fusy 1 A6 34
L R e e T T R )
3600 + 2 DOUR PRE 1 a2 126
PUST 1 236 1819
1
4 DOUR PRE ! 58 339
PUSY Y 249 2139
B Rl S N L L
FEMALE LY 3000 2 LDUR PRE 1 is 30
PDSY 1 27 .3}
1
4 DOUR PRE I it 64
PUST 1 2¢e 73
e R e T e R T
1K=3599 2 DOUR PRE 1 91 67
Fuar ! eeo 964
1
4 DUYR PRE 1 hé 258
POSY 1 121 478
D L R R e e
3600 * 2 DOUR PHRE I B 54
FOSY 1 206 1004
1
4 DOUR PRE I 28 166
FUSTY 1 es7 132y

e o 8 e 0 0 e 4 | 10 0 e o g 3
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TABLE A-21 (Continued)

MANUFAC ODRVSEX WETGHT 81YLE PREPOSY 1 INJURY (1)
M X W 8 P 1 KABC 0
FORD MALE LT 3000 2 DOUR  PRE 1 96 5073
PUsT 1 154 870
1
4 DOUR PRF 1 30 179
PUST H 16 129
R T L L P e Y LY T Y]
In=3999 2 DOUKR PRE 1 58 188
rPOAarY 1 70 450
1
4 DOUR PRE 1 44 216
POST 1 38 268
CusnesansnrsesnenslnrerRsvcsRRReNwn R
3600 ¢ 2 DDUR PRE 1 20 112
POSY 1 144 523
1
4 DDOR PRE 1 34 163
PDST 1 124 118
L T L R L L A L I L L P P L Y
FEMALE L7 3000 2 DOUR  PRE 1 63 233
POST 1 et 640
1
4 DOUOR PRE 1 34 108
POST 1 48 105
Cuvansnenusvnensunlorenvesnaranennenas
1Kk»3999 2 DOUR PRE 1 54 140
PUST 1 61 276
1
4 DDUR PRE 1 38 138
PusY 1 43 154
momsvesnssunnensne [ rsssnscnavsnnnsune
31600 + 2 ODUR PRE 1 14 43
POSY 1 .1 281
1
4 DOUR PRE 1 16 81
pPoarY 1 102 417

nosrswennverancnens ] crternenaneraunneene
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TABLE A-21 (Concluded)

MANUFAC ORYBEX WETGHY giyLe PREPOSY T INJURY (1)
M X W ] [ 1 KABC 1}

OTHER MALE LY 3000 2 DOUR  PRE 1 10 51
POSY 1 be 384

1
4 DOUR PRE b t3 ¥
FPO8T 1 19 99
--ea—eﬁnauﬁ«ooaﬂﬁexe%aumsa@wn-nmummww
IK=3599 2 DOUR FRE 1 {4 12t
PUST { 7 806

1
4 QOUR PRE 1 16 120
PUSY "1 33 2ee
ﬂﬁﬁﬁuvﬁﬁw-meﬁwuuuﬁiweuuue}anwuaéasﬁ\sb(t
1600 ¥ 2 DOOUR PRE 1 6 19
PU8Y 1 29 167

1
4 DOUR PRE 1 14 B9
PU8Y 1 bh 517
e LT TS G R T TR R
FEMALE LY 3000 2 DOUR PRE 1 [ 2b
POST Y 83 252

1
4 DOUk PRE 1 i1 32
PUsT 1 17 68
TormsarweRccercsere ] srerrRuretan e w@ o Ew
kw3899 2 POUR PRE 1 a1 54
POST 1 50 2e

1
4 DOUR PR 1 20 98
FusT 1 33 148
uuuﬁnnhauﬂu-.lﬂiuhnl_-ehn--nna.ﬂni’nwa.‘
3600 + 2 UOUR PRE 1 10 19
rPOaT 1 15 103

i
' 4 DOUR PRE 1 ie 56
POST i 49 g69

THE TOTAL FREGDUENCY 18 2Re%6
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APPENDIX B

COMPLETE MARGINAL ASSOCIATIONS QF
MODEL EFFECTS FOR STATE MASS ACCIDENT DATA




TARLE B-1

SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODEL EFFECTS FOR

INJURY DICHOTOMY KA vs BCO TEXAS DRIVERS-ONLY SAMPLE

Texas 1972 Texas 1973 Texas 1974
Effect

Wyt | daf [peob. | ry? | of [prob. | 1r x2 | ar [pron.
Injury x Prepost 184.75 1 0.000 151.73 1 0.000 138.18 2 0.000
Injury x Style 1.18 1 0.283 0.73 1 0.394 0.92 2 0.337
Injury x Accident TypeL 1,871.17 2 0.000 - - - 1,474.52 2 0.000
Injury x Driver Age 15.19 2 0.000 4,85 2 0.089 - - -
Injury x City Size 1,189.18 2 0.000 | 1,296.82 2 0.000 844,14 2 0.000
Injury x Road Type - - 491. 11 2 0.000 - - -
Injury x TAD - - - - - - 7,235.74 2 0.000
Prepost x Style 4,860.68 1 0.000 | 4,878.59 1 0.000 | 4,569.23 1 0.000
Prepost x Accident Type 992.45 2 0.000 - - - 663.02 2 0,000
Prepost x Driver Age 730.43 2 0.000 588.60 2 0.000 - - -
Prepost x City Size 139.09 2 0,000 136.50 2 0.000 135.27 2 0.000
Prepost x Road Type - - - 307,74 2 0.000 - - -
Prepost x TAD - - - - - - 30.86 2 0.000
Style x Accident Type 126.33 2 0,000 - - - 118.53 2 0.000
Style x Oriver Age 11,095,57 2 0.000 {11,179.07 2 0.000 - - -
Style x City Size 570.90 2 0.000 604.@2 2 0.000 558.01 2 0,000
Style x Road Type - - - 0.79 2 0.673 - - -
Style x TAD - - - - - - 121.12 2 0.000
Accident Type x Driver Age 643,54 4 0.000 - - - - - -
Accident Type x City Size 832.77 4 0,000 984.43 4 0.000 - - -
Accident Type x TAD - - - - - - 6,231.50 4 0,000
Driver Age x City Size 823,72 4 0.000 - - - - - -
City Size x Roed Type - - - 24,816.45 4 0.000 - - -
City Size x Accident Type - - - - - - 734.40 4 0,000
City Size x TAD - - - - - - 3,326.20 4 0.000
Road Type x Driver Age - - - 177.23 4 0,000 - - -
Injury x Prepost x Style 0.78 1 0.377 0.81* 1 0.369 0.21* 1 0.647
Injury x Prepost x Accident Type 2,32 2 0.313 - - - - - -
Injury x Prepost x City Size 25.76 2 0.000 26.62* 2 0.000 - - -
Injury x Style x Accident Type 4.96 2 0.084 - - - - - -
Injury x Style x City Size 1.79 2 0.408 3.3 2 0.191 - ~ -
Injury x Style x Driver Age - - - 3.7 2 0.156 - - -
Injury x Accident Type x City Size 270.45 4 0.000 - - - - - -
Injury x Accident Type x TAD - - - - - - 167.86* 4 0.000
Injury x Driver Age x City Size 16.67* |~ 4 0,002 12.68 4 0,013 - - -
iInJury x City Size x Road Type - - - 148.76% 4 0.000 ~ - -

*
Effect is specified directly in the model.




R LB M o P S S S TS 7 T MR ST

Effect

Injury x City Size x Accident Type

TABLE B-T (Continued)

Injury x City Size x TAD

Injury x Road Type x Driver Age

Prepost

x Style x Accident Type

Prapost

x Style x Dr1ver Age

Prepost

x Style x City 5128

Prepost

x Style x TAD

Prapost

% Accident Type x Dr1ver Aqe

Prepost

X Acc1dent Type x C1ty S1zc

Prepost

X Accwdent Type x TAD

Prepost

x City Size x

Prepost

X City Size %

Prepost

x City Size x

Prepost

x City Size x

Prepost

X Road Type x

e S e B

Texa% 1912

B e R by A T i

65,34

IR)'

Texas 1973

1043.16

12.39

Oriver Age

S __

ALc1dent !/pe

Driver Age

Style x

Accident Type

% Driver Age

Style x

Accident Type

Style x

Accident Type x

Style x

Driver Age x C1ty Size

Style x

Style x

City Size « Road Type

Style x C1t/ Size x Acu1dnnt lype

Road Type x Dr1ver Age

i et e

X City Size

L 27.14

1507 | 4

13.31

21.35% 4

P o

[ T

e [
3.44% 4

Acc1dont Type x Driver Age x City 5119

City Size x Road ije X Dr1ver Age

RS S R

(.00

D O/(

0.096

0.060

0.000

City Size x Accident Type x TAD

Ingury x Prepost x Style x Accident Type

InJury X Prepost x Style x Cxty Size

4 60

Injury x Prepost X Acc Type x C1ty Size

InJury X Style x Acc Type x L]ty Size

Injury x Style x City Size x Driver Age

[T S

Prepost x Style x Acc Type x Driver Age

9. 48

17.057

11. 07*

Prepost X Style x Acr Type x Cxiy Size

.d8

Prepost x Jtyle X Acc Type X TAD

Style x City Size « Road T/pe X Driver Age

SN N

Inj x Prepost x Style x Acc Type x City Size

17.50

O S

SUMMARY OF MODEL

112,35

X
Effect 1s specified dirvectly in the wodel.

1. 74 3
ISR SO S
315 R
815 | s
5.1 | 106

0. OJ? '

i e 27

0.1 %4

NSRS TN F R




SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODEL EFFECTS FOR

TABLE B-2

INJURY DICHOTOMY KAB vs CO TEXAS DRIVERS-ONLY SAMPLE

Texas 1972 Texas 1973 Texas 1974
Effact

: tx? | df [erob. | wRx* | oar ferob. [ R | ar [eron.
Injury x Prepost 370.72 1 0.000 378.46 1 0.000 347.04 1 0.000
Injury ¥ Style 2.19 1 0.139 8.16 1 0.004 8.30 1 1.004
Injury x Accident Type 4,630.34 2 | 0.000 - - - 4,992.58 2 0.000
Injury x Driver Age 2.16 2 10.339 3.58 2 0.167 - - -
Injury x City Size 1,459.82 2 ]0.000 1,370.29 2 0.000 | 1,017.14 2 0.000
Injury x Road Type - - - 564.33 2 0.000 - - -
Injury x TAD - - - - - - 19,452.24 2 0.000
Prepost x Style 4,860.68 1 0.000 4,878.59 1 0.000 { 4,569.23 1 0.000
Prepost x Accident Type 992.45 2 0.000 - - - 663.02 2 0.000
Prepost x Driver Age 730.43 2 0.000 588.60 2 0.000 ; - - -
Prepost x City Size 139.09 2 0.000 136.50 2 0.000 ‘1 135.27 2 0.000
Prepost x Road Type - - - 307.74 2 | 0.000 | - - -
Prepost x TAD - - - - - - 30.86 2 0.000
Style x Accident Type 126.33 2 0.000 - - - 118.53 2 0.000
Style x Driver Age 11,095.57 2 0.000 L11,179.07 2 0.000 ‘ - - -
Style x City Size 570.90 2 0,000 [ 604.32 2 0.000 558.01 2 0.000
Style x Road Type - - - 0.78 2 0.676 - - -
Style x TAD - - - - - - 121.12 2 0.000
Accident Type x Driver Age 643.54 4 0.000 - - - - - -
Accident Type x City Size 832.77 4 0.000 - - - - - -
Accident Type x TAD - - - - - - 6,231.50 4 0.000
Driver Age x City Size 323.66 4 0.000 984.43 4 0.000 - - -
City Size x Road Type - - - 24,316,45 4 0.000 - - -
City Size x Accident Type - - - - - - 734.40 4 0.000
City Size x TAD - - - - - - 3,326.20 4 0.000
Road Type x Driver Age - - - 177.20 4 0.000 - - -
Accident Type x TAD - - - - - - 6,231.50 2 0.000




TABLE B-2 (Continued)

B4

T Toxas 1072 Texas 1973 | Texas 1974
Effect - - T - R e N e
LR X,z I i [Prpb. *LR x? ] i ng p,rfb,' LR x? df lProb
Injury x Prepost x Style 0.68* 1 |o.408 0.04 1 0.839 14, 58¢
Injurry X Prepbst X Aceidentﬁ‘ype o 6.59 2 0.030 7 - 7 u A - “?_ztlz*
injury X Prapost ,< Drivér Age ]3:50* 2 7 0.601 21‘55 ? 0.00(;‘ 7 -
Injury x Preposf x City Sizer 39.86 2 0.000 -'557.95 rZMMHOVOO(T D R R
Injury x Pw;epost x Road Type - - 7 loga 2 0:{54’4 - B i
Injury x Style x Accident Type 12,90 | 2 |0.002 . - A . LT
. SVUSTUI S—— - S——
Injury x Style x City Size 8.17 2 0.017 - - ~ 1.10% 2 0.578
Injury x Style x Oriver Age . T - 14.41 2 | o.001 - T
Injury x Accident Type x Driver Age 7 12.'64 4 a.017 i - - - - o
Injury x Ac;:ident Type x Cityr Si;e 504.070 4 0.000 o I ) - T
e I R — . e
Injury x Accident Type x TAD - - - - - - 242, 48% 4 0.000
Injury x Driver Age x City Size 1 e ¢ lo.000 w607 | s oo | - | - C
Injury x City Size x Road Type:zmuﬂ T - s —T 179; Q0% X 0.000 TMM;%W?M&“:?MM
Inrjury x City Size x Accident T?p; - - - i - I o - 3')3‘;;~+~R/1~w0~fb0«
Injury x City Size x TAD - - ‘1“'!“”“?7""“ sas0% | 4 |0.000
rInjur'y x Road Type x Driver Age 7 L. - - ! 26.;; .47 0000 - 7 Vt_bw M?L“‘
Prepost x Style x Accident Type T ”E;ABIL 2 (.000 ‘} - - “‘:N”w_ 14,554_ —‘PMMOHO‘(;T
Prepost x Style x Driver Age 1,043.15 2 lo.000 ! 743,34 2 0.900 B . -
Prepost x Style x City Siz; 712.39* 2 0.002 Tq 16.67* 72 0.7000 5.;2'* 2 -510;6
Prepost x Style x TAD 7 - - - b - - 569 | 2 |0.0%
Prepost x Accident"Type x Driver Age 297.497 4 0.000 ; - - - I JWA:%N
Prepost x Accident Type x City Size 36.17 4 0.600 1[ - 1; - - »~;~—~$~ - ‘
Preposﬁ X Accident Type x TAD 7 T - - 7 - - - 41,907 Q’L_"—';m ?BUBM
Prepost x City Size x Road Type - - -.M 727.52* 4 “_HHU_.()’OO - 7 ——<~>;—-—»—~~:w
Prepost x City Size x Driver Age . - - 208 | 4 (ogsz | - | - | -
Prepost x Road Type x Driver Age - - - 15.'17*7 7 4 0.064 ) - ) “Mjw“m:
Prepost x City Size x Accidenﬂt Type - - z - - - 575;% —‘4‘»~—(Tf‘)00&
Prepost x City Size x TAD 7 7 B - - ) 'w“tf t*n—_»“gﬂ_.»(é) B V‘m;dghg.dt)aut)ﬂ
*Effect is spacified directly in the model.




TABLE B-2 (Concluded)

Texas 1972 Texas 1973 Texas 1974
Effect
wxt [ df [erob. | 1R daF [Prob. | LR x? | af ?lProb.

Style x Accident Type .x Driver Age 27.14 4 0.000 - - - - - -
Style x Accident Type x City Size 13.31 4 0.001 - - - - - -
Style x Accident Type x TAD - - - - - - 4,05 4 0.400
Style x City Size x Road Type - - - 18.95 4 0.001 - - -
Style x City Size x Driver Age - - - 89.16 4 0.000 - - ~
Style x City Size x Accident Type - - jA, - - - - 16.86* 4 0.002
Style x Road Type x Driver Age - -0 - 59.55 4 0.000 - - -
Accident Type x Driver Age x City Size 17.20 8 0.028 - - - - - ~
City Size x Road Type x Driver Age - - - 84.74 8 0.000 - - -
City Stze x Accident Type x TAD - - - - - - 510.98* 8 0.000
Injury x Prepost x Accident Type x City Sizeg 9.94* 4 0.041 ~ - - - - -
Injury x Prepost x Style x Driver Age - - - 14.32% 2 0.001 - - -
Injury x Prepost x City Size x Oriver Age - - - 10.34* 4 0.035 - - -
Injury x Style x Accident Type x City Size 17.38* 4 0.002 - - - - - -
Inj. x Acc.Type x Driver Age x City Size 23.20% 8 0.003 - - - - - -
Prepost x Style x Accident Type x Dr. Age 11.07* 4 0.026 - - - - - -
Prepost x Style x Accident Type x TAD - - - - - - 10.60* 4 0.032
Style x City Size x Road Type x Driver Age - - - 18.15* 8 0.020 - - -
SUMMARY OF MODEL 91.50 96 0.6108 118.89 104 0.1508( 129.82 116 0.1794

*
Effect is specified directly in the model.




TABLE R-3

SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODEL EFFECTS FOR
INJURY DICHOTOMY KABC vs 0 TEXAS DRIVERS-ONLY SAMPLE

Texas 1972 ) Texas 1973 T 1‘éxas 1'574
Effact T : - : - : e
wo T o Joon [ e [oor T [ et Tar foe
Injury x Prepost 320.73 1 {o.000 w491 | 1 lo.wo0 | 2007 | 1 o000
Injury x Style 8.73 1 looos | a1 | 1 |o.000 7.52 1 [o.006 |
Injury x Accident Type 4,522.61 ? 0.000 - - - 7 4,831.473 T 1.000
In&ury X Driver Age 6.62 2 0.037 0.27 2 0.872 - - -
Injury x City Size 1,286.50 | 2 |0.000 | 1,184.2] 2 {0.000 94474 | 2 |o0.000 |
Injury x Road Type 7 - 7- - 445.13 2 0.000 - 7 - ]
Injury x TAD ' - e - - - - | 24,149.57 2 [0.000
Prepost x Style 4,860.68 1 lo.000 | 4,878.59 1 0.000 | 4,569,723 1 |o0.000 |
Prepost x Accident Type 997.45 2 [0.000 - - - T ess.02 | 2 o.000
Prepost x Driver Age ) 730;43 2 0,000 T 588.66_mL 2 0.000 ~ - 7 - T
Prepost x City Size 139.09 2 lo.000 136.50 | 2 ]0.000 135.27 | 2 |0.000
P%epost X Road Type - - - 7307.74 2 0.000 - 7 - » - o
Prepost x TAD ' - ; - . - - 30.86 2 |0.000
Style x Accident Type 7 126.33 2 0.000 7 - - 7— ?8.53 7 2 0.00(5
Style x Driver Age 1008 57 2 lo.00 | M.79.07 | 2 |o.o00 | - | - | -
Style x City Size 570.90 2 10.000 504.32 | 2 [0.000 558.01 | 2 |0.000
Style x Road Type - 7 - - 0.78 2 0.67E; - 7 - -
Style x TAD - B . ; ) 12112 | 2 |0.000
Accident Type x Driver Age " 643.54 4 o.o00 | - - - o ST
Accident Type x City Size 832.77 4 10.000 03443 | 4 |o.000 - S
Accident Type x TAD 7 - - - - } - 6,231,50 4 [0.000
Driver Age x City Size ' 823.69 5 Jo.oo0 | - I I -
City Size x Road Type - - - 24;81_6:45 4 0.000 T o -
City Size x Accident Type - - - - - - 734,40 4 0.000
City Size x TAD ) - - . - - 3,326.20 | 4 |0.000
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TABLE B-3 (Continued)

Texas 1972 Texas 1973 Texas 1974
Effect

Wyt | df |Prob. | 1Ry? | of feroo. [ ey [7 af !Prob.
Injury x Prepost x Sty}e 0.46* 1 0.496 0.26* 1 0.608 13.40% 1 0.000
Injury x Prepost x Accident Type 11.45 2 0.003 - - - 18.10 2 0.000
Injury x Prepost x Driver Age 19,15% 2 0.000 11.57 2 0.003 - - -
Injury x Prepost x City Size 25.97 2 0.000 32.54 2 0.000 13.08 2 0.002
Injury x Prepost x Road Type - - - 8.53 2 0.014 - - -
Injury x Prepost x TAD - - - - - - 4.07 2 0.131
Injury x Style x Accident Type 10.82 2 0.004 - - - - - -
Injury x Style x Driver Age 15.30 2 0.000 17.17 2 0.000 - - -
injury x Style x City Size 17.01 2 0.000 1.95 2 0.378 - - -
Injury x Style x Road Type - - - 2.23 2 0.327 - - -
Injury x Accident Type x City Size 378.95 4 0.000 - - - 205.82 4 0,000
Injury x Driver Age x City Size 28.15 4 0.000 18,23 4 0.00m - - -
Injury x City Size x Road Type - - - 184.11 4 0.000 - - -
Injury x City Size x TAD - - - - - - 39.63 4 0.000
Injury x Road Type x Oriver Age - - - 16.54 4 0.002 - - -
Prepost x Style x Accident Type 65.34 2 0.000 - - - 14,33 2 0.001
Prepost x Style x Driver Age 1,043.17 2 0.000 743.34* 2 0.000 - -
Prepost x Style x City Size 12,39* 2 0.002 16.07* 2 0.000 5,32% 2 0.070
Prapost x Style x Road Type - - - 0.42 2 0.812 - - -
Prepost x Style x TAD - - - - - 4.69 2 0.096
Prepost x Accident Type x Driver Age 29.49 4 0.000 - - - - - -
Prepost x Accident Type x City Size 36.17 4 0.000 - - - - - -
Prepost x Accident Type x TAD - - - - - - 41.90 4 0.000
Prepost x City Size x Road Type - - - 27.52*% 4 0.000 - - -
Prepost x City Size x Driver Age - - - 3.48 4 0.480 - - -
Prepost x City Size x Accident Type - - - - - - 57.92 4 0.000
Prepast x City Size x TAD - - - - - - 38.1Q 4 0.000
Prepost x Road Type x Oriver Age - - - 15.17* 4 0.004 - - -
Style x Accident Type x Driver Age 27.14 4 0.000 - - - - - -
Style x Accident Type x City Size 13.31 4 0.010 - - - - - -
Style x Accident Type x TAD - - - - - - 4,05 4 0.400

L
Effect is specified directly in the model.




TABLE R-3 (Concluded)

T T s a2 | texas 1973
Effect e r - R NI e -
LR y? { df }Pv‘ob. 7 Litx? I df lProy.

Style X City Size x Road Typer N - o ) 13;91} ‘lﬁwiwﬁti.g()jmiw“ S ;;: o
Style x City Size x Oriver Age | gl | 4 89.25 ( 4 Mim;oa_bﬁ_:w;J e
Style x Road Type x Oriver Age | - - 59.55 ; 4 0.000 - o -
Accident Type Vx Dr‘iverﬁ!\ge X C*::ty Size B ru‘1m7.25* 8 “54’7“4#«#% 8 D.(w)&: o H‘T‘{‘Vyjﬂ i -
City Size x R;)ad Typé x Dx‘ivef Agé - 7 - 7 - T T rw -
City Size x Accidént 'Type x TAD - - - - - 5;(;98 | ¥8W~0[IJ“OHA
Injury x Prepost x A«:;:ideAnt Tyr;e x City Sizeg 10.13* 4 - |- «7 6.7971 4 0 14]’
Injury x Prepo; x City Size x Driver Age - - 11.68* 4 0.7020 T .
Injury x Prepost x City Size x TAD - - T - - - KG« ?T ”ﬁw;luw M(;l‘l‘;u
Injury x Prepost x Accident Typer X TAD u“"~ - - - - MMZT.M;JHOUA - ZNWL‘O-»HG
Injury x Style x Accirdent Type x Cit;y Size 12.66;b 4 R o T R A
Injury x Style x Driver Age x City Size 10.97* 4 a5 | 4 |0.6b4 P I I
Injury x Style x City Size x Road Type - ) - h 5.87 4 5.209 ¥j\m,n»_:‘u~rw~*— ]
Injury x Style x Road Type x Dywer Age - - 770.52 1_1' 0.950 I - M’Nr»i N mj)“ i
Injury x City Size x Road Type x Driver Age - o7 |8 Joee | - |-
Injury x City Size x Accident Type x TAD ) - i 7- T - 10.65~N ANSNMM ?567*
Prepost x Style x Accident Type x Oriver Agq Hh»(;;: 4 [ 0.026 | mwu&j*ﬂ%ijw@j—hH—»Am:% ﬁ“wiﬁm’d’mi‘um
Prepost x Style x Accident Type x TAD 7 - - ] : Mﬁj - 7 1\(;.“;'():?*7“‘1»—5.’(;3‘2»4
Prepost x City Size x Accident Type x TAD ~ - - \wij:‘;_wp.*; ] _:ZT?E;;L‘L HE
Style x City Size x Road Type x Driver Age - - 18.15 8 0.020 - - -

Inj x Style x City Size x VRd Type x Dr Age - :” ‘ML“ »‘}?13* 8 0.02§ - twgud%u
Inj x Prepast x City Size ;( Acicrt Type x TADV - - o ﬁiw—r—ﬂj‘ T Tw‘ﬁ%;’hgﬁﬁ;wngﬂwkzaég
SUMMARY OF MODEL 93.47 102 82.05 74 0.2440 95.46 80 0.1144

*Eff,ect is specified directly in the model.
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THREE INJURY DICHOTOMIES NEW YORK 1974 DRIVERS-ONLY SAMPLE

TABLE B-4
SUMMARY OF TESTS OF MARGINAL ASSNCIATION 0OF MODEL EFFECTS FOR THE

KA vs BCO KAB vs CO KABC vs 0
Fffect LR x? l deProb. LR x2 } df’ Prob. LR 2 [ dfl Prob.

Injury 'x Prepost 95.59 {1 |0.000 209.79 [ 1 { 0.000 137.46 { 1 | 0.000
Injury x Style 23.85 |1 |0.000 47.95 y 1 [ 0.000 55.32 [ 1 [ 0.000
Injury x Rd 1 123.51*%| 2 {0.000 274.18 | 2 | 0.000 159.54 | 2 | 0.000
Injury x Age 57.11%1 2 10.000 162.51 | 2 { 0.000 95.39*; 2 | 0.000
Injury x Mfg 17.26 | 2 10,000 70.39 | 2 {0.000 57.36 | 2 | 0.000
Prepost x Style 879.34 | 1 |0.000 879.34 1 1 | 0.000 885.18 | 1 | 0.000
Prepost x Rd C1 56,98 [ 2 |0.000 56.98 | 2 | 0.000 58.18 | 2 | 0.000
Prepost x Age 260.75 | 2 10.000 260.75 | 2 | 0.000 265.65 | 2 0.000-#
Prepost x Weight 49.69 | 2 }0.000 49.69 | 2 | 0.000 50.80 | 2 | 0.000
Style x Rd C1 195.16 | 2 |0.000 195.16 | 2 | 0.000 198.05 | 2 | 0.000
Style x Age 1579.48 | 2 |0.000  11579.84 | 2 | 0.000 1582.21 | 2 | 0.000
Style x Mfg . 333.28 | 2 }0.000 333.28 } 2 | 0,000 333.61 | 2 | 0.000
Rd C1 x Age 635.39 | 4 0,000 635.39 | 4 | 0.000 638.11 | 4 | 0.000
Rd C1 x Mfg 144,86 { 4 ]0.000 144.86 ) 4 | 0.000 144.14 | 4 10.000
Age x Mfg 113.69 {4 10.000 113.69 | 4 | 0.000 115.88 | 4 | 0.000
Injury x Prepost x Style 6.64%{ 1 10,010 9.99%1 1 |0.002 5.92*! 1. | 0.015
Injury x Prepost x Rd C1 - - - - ~ - 9.68%| 2 ] 0.008
Injury x Prepost x Mfg 7.67%1 2 |0.022 15.12%1 2 {0.001 10.31*| 2 | 0.006
Injury x Style x Rd C1 - - - 8.67*{ 2 {0.013 - - -
Injury x Style x Age - - - 10.40*| 2 {0,006 - - -
Injury x Rd C1 x Age - - - - - - 9.61*| 4 (0.048
Prepost x Style x Rd C} 2.45 | 2 10.029 2.45 | 2 [0.294 2.42 12 10.298
Prepost x Style x Age 114.30 0.000 114.30 {2 |0.000 113.75 | 2 | 0.000
Prepost x Style x Mfg 111.25 | 2 (0.000 111.25 | 2 {0,000 112.87 | 2 [0.000
Prepost x Rd C1 x Age 17.80* 4 |0.001 17.80%1 4 | 0.00% 17.05%| 4 |0.002
Prepost x Rd C1 x Mfg ’ 9.26 | 4 |0.055 9.26 |4 10.055 9.14 | 4 |0.058
Prepost x Age x Mfg [ 12.29 |4 |0.015 12.29 |4 {0.015 12.87 {4 10.012
Style x Rd C1 x Age I 23.69%| 4 |0.000 23.69*1 4 |0.000 23.49*| 4 |0.000
Style x Rd C1 x Mfg 15.19 | 4 |o0.004 15.19 | 4 |0.004 16.35 |4 10.004
Style x Age x Mfg 9.65 | 4 |0.047 9.65 |4 |0.047 10.22 | 4 [0.037
Prepost x Style x Rd C1 x Mfgl_ 13.00%} 4 [0.011 13.00*1 4 |0.011 13.33*1 4 |0.010
Prepost x Style x Age x Mfg l 13.70*| 4 10.008 13.70* | 4 |0.008 13.85%1 4 10.008
SUMMARY QOF MODEL ! 138.49 |132)0.3321 133.98 {128} 0.3409 141.47 126 10.1637

*Effect is specified directly in the model.



TABLE B~5

SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODEL EFFECTS FOR THE
INJURY DICHOTOMY KA vs BCO NORTH CAROLINA DRIVERS-ONLY SAMPLE

Effect North Carolina 1973 North parolina 1974 i North Carolina 1976
R x? [ df[ Prob. | IR ? [ ar [ Prob. | LR xz"J df [ﬁPrub.

Injury x Prepost 11.54 1 10.001 10.34 1 0,001 6.07 1 ]0.018
Injury x Style 0.98 1 10.322 1.04 1 0.307 1.71 1 {092
Injury x Neight 17.34 2 {0.000 44, 87* V 2 0.000 17.46* 2 “07.7000
Injury x Est Speed 476,51 2 10.000 - 7 - - - L -
Injury x Sex - - - - - l 4.00; 1 [ 0.046
Prepost x Style 7 7 7i.ZO 1 {0.000 1i7.ég~ 1 0.000 93.19 7 1 0.600
Prepost x Weight T 1020.65 2 10.000 | 1272.48 2 0.000 1646.50 é 0.000
Prepost x Mfg 711.23 2 0,000 535.10 2z 0.000 566.957 7 2 0.000;‘
Prepost x Est Speéd 21.13 2 70.0()(7)7 - 7- - Il - 7 - - -
Prepost x Sex 7 - 7 - - ; - 7 - 66.08 B 1 ] 0.000
Style x Weight 7 7 2757.12 2 0.00(; 2493.78 72 0,000 12304.72 2 | 0.000
Style x Mfg 217.36 2 | 0.000 186.11 2 0,000 185.00 2 70.000“.H
Style x Est Speed | esea [ 2 [0.000 - A T R N
Style x Sex - - - - - - 28.§3 1 ‘61000
Weight x Mfg 3684.54 4 10.000 | 4000.89 4 0.000 7 4405.18 4 | 0,000
Weight x Est Speed 7 28.88 4 | 0,000 «7 - 7 ; 7 -~ - -
Weight x Sex 7 - - - - . - 27.74 2 | 0.000
Mfg x Est Speed é0.34* 4 10.000 - - -7 - o - -
Sex x Mfg 7 - - - - - - 1.73 27 0.457“*
Injury x Prepost x Style 5.79* 1 ]0.016 1.95* 1 0.165 1.75*7 17 0;]87
Injury % Weight x Estispeed 9,99% 4 ﬁ.041 - - ~7 - -7 -
Prepast x Style x Weight 7 82.32 27 0.000 72.5 2 0.006 19.51 é U.OOOV
Prepost x Style x Mfg 7 7 25.94 2 |0.000 81.27 2 0.000 46,57 7 2 0.0067
Prepost x Style x Est Speed 7 6.00% 2 {0.050 - .- - - 7 - i 7
Prepost x Weight x Mfg 20].76 4 }0.000 214,94 4 UiBBb 'zsdEEKQ”OFTf-PEREBEw“
Style x Weight x Mfg 123.11 74 0.000 266.54 4 0.000 7 275,29 7 4 7 0.000

. SO . N o]
Prepost x Style x Sex - - - - - - 19.96* 1 10,000
Prepost X Weight x Sex - - - b.- - N _7 7)7;:;;:Ab—2 0;044
Prepost x Sex x Mfg - ; 7 - ;\- 7 - —‘ 7 §1¢07;7 72 O.bOO 7
Style x Weight x Sex - - - ij' - 7Ni_“¢ﬂﬁ»7£6??é ;TM“BlOOb
Style x Sex x Mfg A . S s | 2 oo
Weight x Sex x Mfg - B - ST o | e |00 |
Prepast x Style x Weight x Mfg 75.99*%) 4 | 0.000 18.20* 7 4 0.000 78.61"‘; 7 A4 DBE)E)_(‘}_j
Style x Weight x Sex x Mfg 7 - 7- - - - - 7¢¢“é0,74* QZ_WAETSSBG»
SUMMARY OF MODEL 162.56 }152 | 0.264 34,49 30 0;262 7 85.83 77 | 0.168

*Effect is specified directly in the model.
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TABLE B-6

SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODEL EFFECTS FOR THE

INJURY DICHOTOMY KAB vs CO NORTH CAROLINA DRIVERS-ONLY SAMPLE

North Carolina 1973

North Carolina 1974

North Carolina 1975

Erfect Ry | ﬂ Prob. | LR x* | de Prob. | LR x? ] df l Prob,
Injury x Prepost 30.98 1(0.000 32.57 1 {0.000 25.71 14 0.000
Injury x Style 11.27 110.007 22.17 1 {0.000 4.1 11 0.043
Injury x Weight 69.27 2 {0.000 119,35 2 10.000 79.53 11 0.000
Injury x Mfg - - - 18.36 2 {0.000 26.00 2| 0,000
iInjury x cst Speed 898.49 2 10.000 - - - - - -
Injury x Sex - - - - - - 45.97 1] 0.000
Prepost x Styie 71.18 1 10.000 117.65 1 ]0.000 93.19 11 0.000
Prepost x Weight 1020.65 210,000 }|1272.48 2 §0.000 1646.52 2] 0.000
Prepost x Mfg 711.25 210.000 535,10 2 |0.000 566.97 21 0.000
Prepost x Est Speed 21.13 2 10.000 - - - - - -
Prepost x Sex - - - - - - 66.08 11 0.000
Style x Weight 2757.17 210.000 ) 2493.78 2 10.000 2304.74 21 0.000
Style x Mfg 217.37 21 0.000 186.11 2 10.000 185.02 21 0.000
Style x Est Speed 89.65% 2 }0.000 - - - - - -
Style x Sex - - - - - - 28.92 1] 0.000
Weight x Mfg 3684.57 410.000 |4000.89 4 10.000 4405.21 4] 0.000
Weight x Est Speed 28.88 41 0.000 - - - - - -
weight x Sex - - - - - - 27.73 2] 0.000
Mfg x Est Speed 20.32%4 4 )0.000 - - - - - -
Sex x Mfg - - - - - - 1.73 2] 0.421
Injury x Prepast x Style 0.477 110.494 6.87* 1 10.009 2.32% 1] 0.127
Injury x Prepost x Weight b 1.0% 210.59] - - - 8.81* 2] 0.012
Injury x Prepost x Est Speed 1.72 210.423 - - - - - -
Injury x Weight x Est Speed i 2.69 41 0.611 - - - - - -
Injury x Height x Mfg ! - -1 10.65% | 4 |0.03] 13.58 | 4| 0.009
Injury x Weight x Sex : - - - - - - 2.51 21 0.285
Injury x Sex x Mfg ; - i - - - - 7.93 2l 0.019
Prepost x Style x Weight } 82.30 21 0.000 72.51 2 10.000 19.50 ¢! 0.000
Prepost x Style x Mfg i 25.94 2 0.000 81.27 2 10.000 46,58 2| 0.000
Prepost x Weight x Mfg 201.7 410,000 214,94 4 10.000 290.85 4| 0.000
Prepost x Weight x Est Speed 4.73 410.316 - - - - - -
brepost x Style x Sex - - - - - - 19.96* 11 0.000
Prepost x Sex x Mfg i - - - - - - 31.06* 2] 0.000

*Effect is specified directly in the model.
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TARLE B~6 (Continued)

. . PSS
Effect North Cary]ﬁna 1973 7 North C?ro1iva 1974 VNorth Carolina 1975
R 2 I df rPr-ob. LR %2 ] df l Prob. | LR y2 [ df l Prab.
Style x Weight x Mfg 123.11 4 0.000 | 266.64 ' 4 i 0.000 275.27 4] 0.000
Style x Weight x Sex - - - - - - 20.16 2 VG.OOZ)T
Style x Sex x Mfg N S T
Weight x Sex x Mfg - ; - VA~— - ﬂch‘ 10.667 4 05039‘
Injury x Prepost X Wt x Est Speed B 11.33%| 4 0.023 ~»A~-n: - - IR “ PA“~TT Ahw~jm~‘x
Prepost x Style x Weight x Mfg 75.98*| 4 0.000 88.20* 4 | 0.000 »&75;0_*%7‘“’6.-55;
Injury ; Weight x Sex x Mfg 7 - - - - - 12, 34% 4 0.015
Style % Weight x Sex x Mfg - - - - - - 20.74% 4 6.000
SUMMARY OF MODEL ) 161,69 | 1421 0.124 ﬁ 29.60 #21: 70.198 _%—b)&_;/‘ ‘—é?BAﬁO‘T!EOa

*tffect is specified directly in the model.
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TABLE B-7

SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODEL EFFECTS FOR THE
INJURY DICHOTOMY KABC vs O NORTH CAROLINA DRIVERS-ONLY SAMPLE

Effect North Carolina 1973 North Carolina 1974 North Carolina 1975
Ry [ af] Prob. | LR ] df | Prob. | LRy | df | Prob.
Injury x Prepost 24,17 11 0.000 24.29 1 0.000 14.97 1] 0.001
Injury x Style 5.11 11 0.024 14.94 1 0.000 6.08 11 0.014
Injury x Weiggt 70.55% 2 0.000{ 109.44x 2 0.000 75.72% 2} 0.000
Injury x Est Speed 918,70 2{ 0.000 - - - - - -
Injury x Sex - N - -1 - 244.97%| 1] 0.000
Injury x Mfg - - - - - ~ 38.36 2| 0.000
Prepost x Style 71.18 1| 06.0001 117.65 H 0.000 93.19 11 0.000
Prepost x Weight 1020.65 2| 0.000] 1272.48 2 0.000} 1646.52 21 0.000
Prepost x Mfg 711,25 . z{ 0.000{ 535.10 2 0.000 566.97 2 0.000
Prepost x Est Speed 21.13 2{ 0.000 - - - - - -
Prepost x Sex - - - - - - 66,08 1p 0.000
Style x Weight 2757.17 2 0.000f 2493.78 | 2 0.000| 2304.74 2( 0.000
Siy]e x Mfg 217.34 21 0.000( 186.11 2 0.000 185.02 2 0.000
Style x Est Speed 88.65 2 0.000 - - - - - -
Style x Sex - - - - - - 28.92 1l 0.000
Weight x Mfg { 3684.57| 4 0.000 - -1 - 4405211 4/ 0.000
Weight x Est Speed 28.88% 4] 0.000| 4000.89 4 0.000 - - -
Weight x Sex - - - - - - 27.73 2y 0.000
Mfg x Est Speed 20,32 4] 0.000 - - - - - -
Sex x Mfg - - - - - - 1.74 - 0.427
Injury x Prepost x Style 2 011 1 0.157 6.96 * 1 0.008 0.06% 1 0.811
Injury x Prepost x Mfg - - - - - - 7.65% 2 0.022
Prepost x Style X Weight 82.30 ! 2{ 0.000 72.51 2 0.000 19.50 21 0.000
Prepost x Style x Mfg 25.94 § 2| 0.000 81.27 2 0.000 46.58 2} 0.000
Prepost x Style x Est Speed 6.0040 2| o0.0s0f - - - -
Prepost x Weight x Mfg 201.71 f 41 0.000 214.94 4 0.000 290.85 4] 0.000
Prepost x Style x Sex - g - - - - - 19.96* 11 0.000
Prepost x Sex x Mfg AN - - - 31.06" 2| 0.000
Style x Weight x Mfg 123.11 4] 0.000 266.64 4 0.000 275.27 4} 0.000
Style x Weight X Sex - - - - - - 20,16 2} 0.000
Style x Sex x Mfg - - - - - 17.05{ 2| 0.000
Weight x Sex x Mfg - - - O - 10.06 4] 0.039
Prepost x Style x Weight x Mfg 75.98ﬁ 4} 0.000 88.20%x i 4 0.000 78.60; 4 0.000
Style x Weight x Sex x Mfg P N B N 20.744 4| o0.000
SUMMARY OF MODEL 174.60 1 156 0.147 29.51 g 30 0.497 76.34 751 0.435

*
Effect is specified directly in the model.




SUMMARY OF
INJURY DICHOTOMY KA vs

TESTS

TABLE B-8

TEXAS DRIVIRS-ONLY

SAMPLI

OF MARGINAL ASSOCIATION OF MODEL LFFECT
RGO MODEL YEARS

19651971

S FOR THE

tffact

Tijury x Prepost

Texas 1972

71.47 i

Injury X Style

mJury X A(.c1d9nt rype

Injury x Dmver Age

LR x2 Ldf Jf’mn

1 0. 000

InJury X C1ty Size

InJury X Road Typp

8(‘2 73

331.06

Tnjury x TAD

'I OHES

0.0 1 {.000 Q.20 | 0.652 .%56 1 0 “1:
I,198,00 2 0.000 - - 835 %9 U ono
3 59* 2 0.166 - - B

464,02

4 Tbi ‘34

E;L

uwn

di 1}’)01;

1 0.000

0. UG()

9,740.99 0.000

P;’:e;(;:ti ‘<7 éty]e T .‘ ﬁEE:M 1 0.0007 ) 8703.77Jh‘1% —(TQ—O(D]AA i gé; ‘;f; ~~-—‘>’—'~ () 00()
Prepost x Accident Type e |2 oo | - | o] we |2 oo |
Prepost x Driver Age T wsso | 2 |ooo0 | aosse | 2 ioweo |- | - | -
Cbrepost x City Size T e [ o | w1 o | Tase | Toom
Prepoqt X Road Type*r o 7 - N —Q—7;3~Ei_£3*ﬂ~~; 7 *E-.‘V(V)EJM““ I o
Prepost x TAD ] - - - - 1 N 2:3U )

Style x Accident Type T ’_10744 7 7 2; OEE)E ;QT%H;“ P H:;ﬂ[ﬂu 2 ] 0. Q()‘;
Style x Driver Age o 2 756 2 N OWUOO T : ' M»H ;

Style x City Size

Style X Road Type

395.12 0.000

235.44

O ()OU

.
Effect is specified divectly in the model.
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- - 2 0.047

Style x TAD T I T hees| 2 [ooooo
X;c;denb T/pe x Oriver _A;; >463.41 4 O.dOO)ﬁ*M‘TN I U T
Accident Type x City Size 626.48 4 0.500 ) - - - R T _‘:‘«;
Accident Type x TAD - 7 : v ~ ) - - ) 7 4—6‘0—:;;2(?*““;$bﬂﬂh,&)6 i
City Size x Road Type ' - A I e R T N
Cityrsize x Driver Age”k- 539.23 | 4 |o.000 | e4a.73 | 4 oo | . | - | -
City Sue X Accxdent rype V~ 7 7 t&m”“Qj—m ———\»_—/f »—4;—]»;;» i [OUOD~ )
City Size x TAD o I R I 174 oo
oatpesortvertoe [ - el Pma [ few [T L



TARLF R-8 (Continued)

Texas 1972 Texas 1973 Texas 1974
Effect g
LR x? ] df | Prob. LR x* L df 1 Prob. Ry T df [ Prob.
Injury x Prepost x Style 0.42* 1 0.518 0.06* 1 0.804 0.14% 1 0.705
Injury x Prepost x City Size - - - 17.93* 2 0.000 ~ - -
Injury x Prepost x Accident Type - - - - - - 2.78 2 0.250
Injury x Prepost x TAD - - - - - - 7.59 2 0.022
Injury x Style x Accident Type 1.36 2 0.507 - - - 6.35% 2 0.042
Injury x Style x City Size 7.09 2 0.029 | - - - ; - -
Injury x Accident Type x City Size 179.82 4 | 0.000 { - - - - - o
Injury x Accident Type x TAD - . - - - - 108.32 + | o.000
L Injury x City Size x Road Type - - - L 84.48% 4 0.000 !L - - -
Injury x City Size x Accident Type - - - ' - - - Lo123.71 4 0.000
 Injury x City Size x TAD | - - - - - - 69.86* | 4 | 0.000
iPrepost x Style x Accident Type i 29.14 2 0.000 ; - - - 8.55% 2 0.014
{@repost x Style x Driver Age 1 280.18* 2 0.000 { 132.49 2 0.000 - - -
éPrepost x Style x City Size ! 7.23* 2 0.267 ‘ 12.57* 2 0.002 6.90% 2 0.032
;Prepost x Accident Type x Oriver Age E 12.56* 4 0.014 - - - - - -
Prepost x Accident Type x TAD é - - - - - - 23.03 4 0.000
{Prepost x City Size x Road Type | - - - 13.70% 4 0.011 - - -
gPr‘epost % City Size x Accident Type 17.13*% 4 0.002 - - 13.13* 4 a.011
Prapost x City Size x TAD ? - - - - - - 12.08* 4 0.017
Style x Accident Type x Driver Age i 20.51+* 4 0.000 - - - - - -
Style x Accident Type x City Size i 9.54 4 0.049 - - - - - -
Style x Driver Age x City Size l 41.69* 4 0.000 65.71* 4 0.000 - - -
Style x City Size x Road Type ; - - - 17.98% a | o.00 - - -
City Size x Road Type x Driver Age { - - - 41.74* 8 0.000 - - -
City Size x Accident Type x TAD | - - - - - - 286.51% | 8 0.000
Injury x Style x Accident Type x City Size % 17.81* 4 0.001 - - - - -
Injury x Prepost x Accident Type x TAD E - ~ - - - - 10.94% 4 0.027
SUMMARY OF MODEL | 147.04 134 0.2083 148.72 144 0.3766 132.00 126 0.3393
]

*®
Effect is specified directly in the model.
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TAPLE B-9
SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODEL EFFECTS FOR THe

INJURY DOCHOTOMY KAB vs CO MODEL YEARS 1965-1971

TEXAS DRIVERS-ONLY SAMPLE

Texas 1972 Téxas '{973 Texas 19774 -
Effect - - - e n g
LR x? ] df ‘Prob. LR x? ‘*T dfgg]Prob. R o2 l af ]Prob.
Injury x Prepost 118.91 1 0.000 128,23 1 0.000 113.21 ] 0.000
Injury x Style 5.65 1 0.017 20,46 1 0.000 f2.90 3 0.000
Injury x Qccfdeﬁt Type 2,993.90 2 n.000 - - - 3,159.08 2 0.0DO‘n
Injury x Driver Age 1.55 2 0.461 1.05 2 n.591 - ]' 1 V
Injury x City Size 1,054.67 2 0.000 878.27 2 0:00() 505.63 2 0.05‘6“H
Injury x Road Type 7 - 7 - - 375.81 7 2 0.100 7 - - 7 N
Injury x TAD - - - - - - 681.56 1 0.000
Prepost x Style ?55.43 1 0.000 - - - 93;64 2 0.006
Prepost x Accident Type 1 276.04 2 0.000 305.59 2 5.005 - - - )
Pkepost X Drive? Age 398.59 é 1.000 14.86 2 0.001 22.50 2 0.66;“
Prepost x City Size 34,56 2 0.0bO 14.86 2 . 001 - - - N
Prepost x Road Type ) i . - - 76.68 2 [0.000 - - ]
Prepost x TAD - - - - - 280 | 2 |o.247
Style x Accident fype 107.44 2 0,000 - - - - - -
Style x Driver Age 1 9,740.99 2 (0.000 | 7,477.56 727 0,000 - -
VStyfe x City S{ze 395.11 2 0.000 322.24 2 0.0CO 235.4& 2 01000
Style « Road Type - - ; 6.10 2 [0.008 - ) .
Style x TAD - - - - - ~ 110.61* 2 0.0dﬂ
Accident Type x Driver Age 463.41 47 n.00n - ) o - -
Accident Type x City Size 628,48 4 0.000 - - - - - -
Accident Type x TAD ~ - - - . - 4,003.20 74 0.000
Driver Age x City Size 539,23 4 0.n0n 644,73 4 1.000 - - - ‘
City Size x Rpad Tybé - ;77 - 7 15,475.ﬂ17 4 ’ 0;050 ~ - -
City Size x Agcident Type - - - - - - 427.75 4 0.050
City Size x TAD - ] . ) . - e |4 Jo.om
Road Type x Oriver Age - - - 95.30 4 01636”* B - - T
Injury x Prepost x Style n.14* 1 0.797 0.68* 1 7.409 7.93* 1 0.005
Injury x Prepost x City Size 15.00¢ | 2 Lo.ooo | 19.80¢ | 2 |o.oo0 | 1z.41% | 2 |o.o0z
Injury krPrepost X Driver Age - - I 1{.98* 2 5T66;~H(vwm-~ - 1= -

*Effect is spacified directly in the model.
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TABLE B-9 (Continued)

Texas 1972 Texas 1973 Texas 1974
Effect
Wyt | df | Prob. LR x2 l df Jprob. LR 2 L df lProb.
Injury x Style x Accident Type 9.27 2 n.010 - - - 9.15% 2 0.010
Injury x Style x Oriver Age 5.86* 2 0.053 9.77* 2 0.008 - - -
Injury x Style x City Size 10.02 2 0.007 - - - - - -
Injury x Accident Type x City Size 368.70 4 0.000 - - - - - -
[njury x Accident Type x TAD - - - - - - 154,16% 4 0.000
Injury x Driver Age x City Size 28.43* 4 0.000 - - - - - -
Injury x City Size x Road Type - - - 116.13* 2 0.000 - - -
Injury x City Size x Accident Type - - - - - - 195.01* 4 0.000
Injury x City Size x TAD - - - - - - 41,52% 4 0.000
Injury x Road Type x Driver Age - - - 19.58% 4 n.001 - - -
Prepost x Style x Accident Type 29.14% 2 |n.000 - - - 8.55% 2 |0.014
Prapost x Style x Oriver Age 280.18* 2 n,000 132.,49* 2 0.000 - - -
Prepost x Style x City Size 7.23* 2 0.027 12.57% 2 n.002 6.92* 2 0.031
Prepost x Accident Type x Driver Age 12.56* 4 0.014 - - - - - -
Prenost x Accident Type x City Size 17.13* 4 0.002 - - - - - -
Prepost x Accident Type x TAD - - - - - - 23.03* 4 0.000
Prepost x City Size x Road Type - - - 13.10% 4 n.M1 - - -
Prepost » City Size x Accident Type - - - - - - 13,12* 4 0.011
Style x Accident Type x Driver Age 20.51* 4 0.000 - - - - - -
Style x Accident Type x City Size g.54 4 n.049 - - - - -
Style x Driver Age x City Size 41.69% 4 0,000 65.71% a a, 000 - - -
Style x City Size x Road Type - - - 17.98* 4 7.001 - - -
City Size x Road Type x Driver Age - - - 41,74* 8 0.000 - - -
City Size x Accident Type x TAD - - - - - - 286,51% 8 0,000
Injury x Style x Accident Type x City Size | 12.78* 4 0,012 - - - - - -
SUMMARY OF MODEL 130.56 126 0,3722 [ 146,17 134 0.2228 | 155.25 136 0.1237

*
Effect is specified directly in the model.
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TABLE B-10

SUMMARY OF TESTS OF MARGINAL ASSOCIATION OF MODFL EFFECTS FOR THE
INJURY DICHOTOMY KABC vs CO MODEL YEARS 1965-107]
TEXAS DRIVERS-ONLY SAMPLE

- —
Effect is specified directly in the model.

- " Texas 1972 Texas 1973 | Texas 1974
Effect e - - s T e
B VLR x? J_ df ]Prob. LR x? } df JPr‘ob. LR x? } df lPrab
“Injury x Prepost 5. 1 {0.000 9%6.50 | 1 | 0.000 67.96 | 1
Injury x Style h R T o001 19.54 1 0.000 1.18 N .
ui:;::;y x Accident Type o 2,932.70 2 0.000 - - - 2,981.45 2 d.Oouw
“Injury x Driver Age 4.70 2 10.095 105 | 2 | 0.563 - - f )
SRS U . — - o R
Injury x City Size 944,24 2 | 0.000 726.86 2 | 0.000] 476.94 2 ] 0.000
Tnjury x Road Type - - Ny 284.22 > | 0.000 P P
Injury x TAD o B T N - 13,987.60 2 | 0.000 |
Prepost x Styla 75.43 1 |o.000 | 803.77 1 o000 | es1ss | 1| ‘5*000
Prepost x Accident Type I Y7 I B N - 93.66 | 2 | o0.000 |
Prepost x Driver Age 398.59 | 2 | 0.000 306.59 2 | 0.000 : A
Prepost x Clty Size B f 3.5 | 2 [0.000 14.56 2| 0.001 23.50 | P oomr
brepost x Road Type : B 1: - - 7 75.68 E 0.0EJO - | - |
Prepost x TAD o . S - - B - 200 | 2 |o.aw
Stﬁe x Accident Type o &nym_wifwh TB;;&FA_;N ‘Ov._&)»(;_qiw‘ﬁ‘rw - —AM Hé.llo 2 7 (; O(E(;
Style x Driver Age I 9,740.99 2 lo.00 | 747786 | 2 |o.o000| - - -
Style x City Size T msa 2 |o0.000 | 3224 | 2 | o.000] 235.44 | 2 | oa.000
Style x Road Type ) | . - 510 2 ] 0.067 - A ‘3
e SRS G (S SNSRI O g .y R RO
Style x TAD *. - - - - - - 0.61% | 2 ] 0.000
Accident T?pe x Driver Age ) 4; 463.46 4 0.000 -‘_M»T_ﬁ~ - N T - “—:ﬂ ;
accident Type x City size | s8.48 | 4 | 0.000 . ; A R
Accident Type x TAD i . DN I N N Il rafiuuzg
Driver Age x City Size s 539.23H; 4 0.600 644,73 4 ) - ”’“i‘g
ity size x Road Type Afmwm-' T - 15,475.01 4 | 0.000 - I z
City Size x Accident Type N P - - { - 42773: N o;ooa
City Size x TAD N R N R R g
Road Type x Driver Age " - - o i 95.31 - —_7‘ ML(; 60—06‘-%»:’@““ T dﬁ—d J
Injury x Prepost x Style 1 .02 | 1 |o.se0 | sosx | 1 |0 | .oz | 1 ] o ts |
iv?:jury x Prepost x lr\ccirder.'nt ‘Type _ ) 1 ].Qé;m "‘2 N 07.3807 h jm‘; 7- ) &‘;i—h “i‘:;ﬁ_;;&:*mﬁ . ] d
Injury x Prepost x City Size i 10.81 2 0.004 13 06* 2 0.002 - - ‘
Injury x Style x Accident Type Mrw 5.96 2 [0.08 B T P
Injury x Style x Driver Age g5 | 2 0. 009 Cwen |2 feees | - [0 ii
Injury x Style x City Size | dwas | 2 {ooo | L3 | 2 | ?ﬁidru N
Injury x Style x Road Type T - o 3.45 : foam| - - - |
Injury x Accident Type x C1ty Size «--«-»»‘w7»-277—;; B ~-4 O;UOO IRV R Y - ,f
Injury x Accident Type x TAD I - T : ~ «~~~ww—~~«—»—a~—~:~wm 1 ]’tlmgl 'l‘:hu:;u »O;\U(_J(’)



TABLE B-10 (Continued)

Texas 1972 Texas 1973 Texas 1974
Effect
R x? | df | Prob. | IRy IR [prob.

Injury x Driver Age x City Size 23.88* 4 0.000 - - - - - -
Injury x City Size x Road Type - - - 122.15 4 0.000 - - -
Injury x City Size x Driver Age - - - 12.61 4 0.013 - - -
Injury x City Size x Accident Type - - - - - - 150.86* 4 0.000
Injury x City Size x TAD - - - - - - 32.97* 4 0.000
Injury x Road Type x Driver Age - - - 11.51 4 0.021 - - -
Prépost x Style x Accident Type 29.14 2 0.000 - - - 8.55% 2 0.014
Prepost x Style x Driver Age 280.18* 2 0.000 132.49* 2 0.000 - - -
Prapost x Style x City Size 7.23 2 0.027 12.57* 2 0.002 6.90% 2 0.032
Prepost x Accident Type x Driver Age 12.56% 4 0.014 - - - - - -
Prepost x Accident Type x City Size 17.13 4 0.002 - - - - - -
Prepost x Accident Type x TAD - - - - - - 23.03* 4 0.000
Prepast x City Size x Road Type - - - 13.09* 4 0.011 - - -
Prepost x City Size x Accident Type - - - - - - 13.12* 4 0.0M
Style x Accident Type x Driver Age 20.51* 4 0.000 - - - - - -
Style x Accident Type x City Size 9.54 4 0.049 - - - - - -
Style x Driver Age x City Size 41.69* 4 0.000 65.71 4 0.000 - - -
Style x City Size x Road Type - - - 17.98 4 0.001 - - -
Style x Road Type x Oriver Age - - - 17.67 4 0.001 - - -
City Size x Road Type x Driver Age - - - 41,74 8 0.000 - - -
City Size x Accident Type x TAD - - - - - - - 286.51* 3 0.000
Injury x Prepost x Style x Accident Type 0.41 2 0.814 - - - - - -
Injury x Prepost x Style x City Size 1.85% 2 0.397 - - - - - -
Injury x Prepost x Acc. Type x City Size 4.36 4 0.359 - - - - - -
Injury x Style x Accident Type x City Size 8.09 4 0.088 - - - - - -
Injury x Style x City Size x Road Type - - - 3.1 4 0.556 - - -
Injury x Style x City Size x Oriver Age - - - 2.80 4 0.591 - - -
Injury x Style x Road Type x Driver Age - - - 3.15 4 0.533 - - -
Injury x City Size x Road Type x Driver Age - - - 10.15 8 0.255 - - -
Prepost x Style x Accident Type x City Size 2.77 4 0.597 - - - - - -
Style x City Size x Road Type x Driver Age - - - 12.57 8 0.128 - - -
Inj. x Prepost x Style x Acc.Type x City Sizd 10.81* 4 0.029 - - - - - -
Inj. x Style x City Size x Rd. Type x Dr.Age - - - 20.33* 8 0.009 - - -
SUMMARY OF MODEL 119.69 108 0.2079 92.81 88 3422 148.45 133 0.2566

*
Effect is specified directly

in the model.
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APPENDIX C

SUMMARY OF EFFECTIVENESS RESULTS
FOR OBSERVED UNADJUSTED
STATE MASS ACCIDENT DATA
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TABLE C-1

SUMMARY UF FMVSS 207 CFFLECIIVENFSY STHDY USING
1977 TEXAS
Nu8ERYEL, NuT ADJUSTED
TOTAL CASES = 1596913

INJURY DISTRIBUTIDNS

W B w W B e W W WM M oOWm W ol N om om WS W B m R TN e e MW N W OE W B e W BN ow N W oW wm

f e = DLHUR ] 4 = DOYR | |
INJ”RV | = = @ = w » ® ©o = m v =m 4 mm N ow o m e e o meowoweom ’ ROW RIOW
CATEGURY | PWE { X § PUST | X + PhE J X | PUsStT J X | TOTAL | PCY

K+A } Y96 1 Ueb6 | 1331 1 047§ 1165 1 0,7 | 6RT | 0.4 | 3979 | 29
Bel+U I S0U09 18,8 | S4S517 34,1 31638 23,6 33594 (21,0 1155784 1 97,8

| |
L O R T TR R O I R I T R R R L T T R R R R R R R )
K+A+B T 3076 | 149 1 3989 ) 2,95 1 3496 | 2.3 | 2220 ) L.4 1 12877 | 81
C+0 i 27925 17,5 | 31663 32,4 | 35207 122,0 ) 32021 (20,1 1146816 | 91.9
W W W W W W e & WM O® W M e W W W W % oW R B W N aom B BN W W OW W B om S ¥ o om # m oW
KREABEL | 4256 | <47 | 5928 1 3.7 1 4935 ) 3,11 3305 | 2,1 | 18424 | 11.9
0 I 26749 Vleel | 497°0 31,1 1 32468 (21,2 § 30936 (19,4 (141269 | 88,5

e A e L L L R Y L R R L R L TR T Y Y L Y Y P Y Y P Y 2L Y

KeASB+CH0 | 31001 J19,4 | 5S648 34,8 | 3AB0X (24,3 | 3424% (21,4 1159693 | 100,0

EFFECTLVENESS VALUES (PERCENT)
m m @m m B W o W B W B o W e e W e - W M W W e S W W P W W W W
{ { | 98X CNNFIDENCE INTERVAL
INJURY { EFFECTIVENESY | STANDARD o = « « & =« » = o o =« = «
CATEGDRTIES VALUE | DFVIATION § FROM t 10

L R R e Y L T D R R L D Y Y TP Y Y T TPy L T

LR T T e Y P e Y T R R L Y L Y Y Y P Y T R R R T P L YT LY T YY)

K+A 1 54114 } .08 4,87 ' 15,09
KeAtH | 3,23 | 1,58 | =9.11 | Pebd
KeAdH*C i “2429 i 2,90 | “],0% | 2447

INJURY PRUBAHILITIFY (PERCENT)
| 2 = DOUR | 4 = LBOUR |
INJURY | @ @& = » w & b oW owow | @ wwomwmwowomow |
CATELORIES ) PHE ! PLST | PRE ) POSTY | TUTAL

L e A A R Y Rk R L e o R N T Ry Y )

K+a l 3.1 t 2aU3 | 3.00 1 ?at] ! 2e49
KeA+H ] 9,92 | Telt | 927 | 6.48 | B.06
Kehetisl b 13,73 1 1065 t 12,.,7° ! 9.h5 i 11.54
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TABLE C-Z

ShptBAKY wk FHVES 207 FERFECTIVERNE DS SHUPY USENG
19434 TExas
Upskbkybb, Hhul ApJusitp
fOTAL CAGts 3 Llel9ud

ANJURY DYSIHIBUTIONY

L T T T T S R T T T B I S T

) g = LUUK ] 4 = DHUR ] !
INJUKY | = ® = = % o« = = @ a o« % n t = = « o woesnoess| HOW ROW
CATEBURY | ¥k ) % | PUST 4 % | PR& | X + PUSYT { % | TOVAL | PCT
LR L L R LR A LR L L L L LR Ll Rl LR L A L L LR L R L L LN L L R ]
L e R R R PR DR L R L R A T L L R e T ]
Kta | 136 | Qa9 ) 1511 ) 048 1 499 | 046 | 123 1 0.4 | 3667 | 2,3
Bl Voet31e 119,0 1 bOf4S jav.n | ACSBE 118,8 | 38803 124,0 1158248 | 97,7
L I I R T R R U R I L B N R R R T R R IR T R I I R R R R )
Keadp boS0B2 | deb 1 4790 4 3,0 1 2902 ) 1.8 1 2995 1 1.6 1 12829 ) Te4
L4y | oeedod 13,9 ) bbb |3T.8 | 28474 §LT,5 | SA9TL 22,8 1149079 (1 92,1
E W R B B W W R B R e W W M W M o e 8w S R m oW W o ® oW M N @ P M o8 & W W oW o=
RtAth+( bo$983 | e.e | 1166 | 4eu b BYP3 ) 2,5 | 3901 ) 2.4 1 18%33 | 11,5
g boetutd V1304 1 98890 (38,4 | 27307 16,9 | 35619 (22,0 (143325 | 88,4

e T e W e A e O T R P O G R 0 S D N R S B 5 3 K R 0 e 9 T e D U0 B W6 W e AR D e D P G e S G D R e P S o W O S A e o T TS R Y e 0 o T DGR e e
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APPENDIX D

CONFIDENCE LIMITS FOR A
DOUBLE RATIO OF PROBABILITIES




l.

CONFIDENCE LIMITS FOR A DOUBLE RATIO OF PROBABILITIES

Objective

To estimate a confidence interval for

R=“‘_:~"'= Y (1)

where P, = xi/ni, and the x, are binomially distributed random variables.

i
Approach
We write
. w1n4 (l+€1)(l+84) 2
b
Tyl y (l+€2)(l+63)

where the “i are the expected values of the P,

Then we study

. (l+€1)(1+84)

r

- 3)
(te,) (e,

by expanding the fraction in power series in £y and 83. These series ex-
pressions hold only if IE} < 1; that requires p to be restricted to the
range 0...2m, or x to the range 0...2nm. Since o(x) = van(l-m), this is a
+ 20 range for am = 4(l-m), Since om = m is usually much larger than 4,

the restriction is violated only by a minimal fraction of all cases.

We calculate the first four moments of r to various degrees of approximation
and compare them. Finally, we will explore by numerical examples how large
the data base from which r is estimated has to be in order to use the simple

approximation.

D=1



3. Some Basic Formulas

The & ave implicitly defined as:

E:.E:'Lr.. (4)

,n.

Since p = x/n

= 2207
oo (5)
Therefore, for the central moments the relation
iy ()
p,(e) w =, (&)
i . i
()
holds. Since x was assumed to be binomially distributed,
ul(X) =0 -
oy (x) nm (1-1)
(7
uB(x) = nr (Ll=-m) (1-27)
22 2
uq(x) = 3n"n"(1~m)" + aw(l-v) (L-6w(l-1)),
therefore
™~
ul(E) = 0
by(e) = 2K
b (8)
| (1=m) (12m) \
(o)
)2 o - —
UA(E) - 3(1 ﬂ% + (1-w) (1 gw(l ) )
(ar) (nm) o

Introducing the number of "successes" (or injuries in our context)
m = nr, and assuming 7 to be negligibly small relative to 1, oue obtains

the approximation



Later we will use t =

To calculate powers of

i

(1+a)2 1+ 2e +

(l+e)3 1+ 3¢ +

(1+e)*

i

1 + 4e +

and

2 o 1-2e43e2

~
H

==)" =1 - 3e +

1 .4

(l+g) =1 - 4g +

(9)

1/m to simplify the writing of the formulas.

r, we need

2

M

3 + ¢ (10)

682 + 4e” 4+ ¢

+E ..

—463 + 554...

> (11)

3 4

6€2 -~ 10e” + 15 ...

2 3 4
10e™ - 20e™ + 35¢ ...
W,

Taking expectations, one obtains

E(1l+e) = 1

[}

E(l+€)2 1+ My

E(l+€)3

E(l+€)4
and
l —
E(1+€) = 1 + u2

1.2
E(l+€) =143

13 6
A

1 .4
E(l+E =1+ lO]J2

- 4y

(12)

1+ 3u2 + Hq

1+ 6u2 + 4u3 + u4

.1
}_13"“"1_[4 “on

+ 51, ...
3 4
} (13)

lOu3 + 15u4...

- 201.13 + 35u4.,. J

n-3



1f we substitute the approximations (9) and use + = 1/m, we obtaiu

E(l+€)2 ~ ay = 1+t A
E(l+€)3:3 ag = 1+ 3t + t2 & {14
E(l+e)4;3 a, = 1+ 6t + 7t + 2
4 y
and
""
1 _ ) 2 3
E ,+€) ~ b1 =1+ ¢t+2t7 + ¢t
1.2, _ ) 2 3
EQT;E) ~ b2 = 1 4+ 3t + 11t” + 5t . (15)
1.3 2 3
L =~ = 5
E(l+e b3 1+ 6t + 357 + 15t
1 .4 2 3
E(l+€) = b& = 1 4+ 10t + 85t~ + 35t S
. 2 3 4 2 . . . .3
We will later also need bl, bl’ and b1 and a,. Ihe approximations up to L
are: N
a’ =14 2t + 2
2
bl2 =1 + 2t + 5t2 + 6t3 L
(16)
bl3 =1 + 3t + 9t2 + létj
2
b 4 = 1 + 4t + 1l4t™ + 32t3
1 W,
We also will use that for independent random variables z and vy
E(xy) = E(x)E(y) (173

holds.

vy
i

Finally, we will use the following relations between the central mowents
1]
and non-central moments LU

2
. LA '
Hy = Yy (ul )

3

v 1 ' ' o
Mg 3y w2 ) (18)

- T oo 12,_‘ A
B,o= o, 4u1 Hy' o F 6(u1 ) M, 3(up)
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4. The First Moment

4.1 Approximation Using Linear Terms Only

If one expands r, considering only the linear terms, one obtains

r =1+ £y + €4 = €y T B4 (19)
and therefore
E(r) = 1. (20)
4.2 Approximation Using Terms up to the Second Order
An expansion up to second order terms is
_ 2 2
r = (l+el)(l+54)(l—€2+e2 )(1-€3+€3 ) (21)
_ oo _ _ _ 2 2
= 1 + §1+€4 £, €3+6154 €89 6183 6462 €4€3+62€3+€2 +€3 .
Because independence between the €, was assumed, this gives
E(r) =1+, (e,) +u, (e5). (22)

This shows that the expected value of R is greater than (pl/pz)/(p3/p4);
therefore using this as an estimator for R overestimates the effectiveness
1-R. To assess the magnitude of this bias, we use the approximation (9) and
obtain:

E(r) = 1 + L, r, (23)

, My M3
For the situation where each of the four p's is calculated from 20 injuries,
E(r) ~ 1.1,

for the situation where each is based on 100 injuries,

E(r) = 1.02,
These biases may appear small. However, if e.g., R = 0.95, was estimated,
in the first case the true expected value would be R' = 1,04, and instead
of an effectiveness 1-0.95 = 0.05, 1-1.04 = -0.04 should be used in the
first case: this means that the expected effect is approximately the
opposite of what one would expect from the biased estimate. In the second
case R' = 0.97 is the unbiased expected value and the effectiveness should

be 0.03 instead of 0.05, a reduction by 407%!

n-5



Approximation Using Terms up to the Third Onder

Using equation (17), we obtain

D ST | o
E(r) = E(1+b1)c(1+a4)h(l+€2) b(1+63), (24
and from (12) and (15)
E(r) = (l+t2‘+'2tg‘+t23)(l+t3+2t;,2 + t3j) (75)
I 2 . 3,5, 2, 2 3
= LHE R 2,2 e b2 T, TR, T2t e TR

retaining only terms up to the third order. To make estimates of the

order of magnitude of the higher order terms, we assume t, = Ly = T and
obtain

it

E(r) = 1427 +5T%+6T"

(26)

it

‘3
1 +2T(1+ g— T +3T7)

For the first case discussed in 4.2, m = 20, T = 0.05, one obtains E(x) =
1.11, compared with 1.1 in Section 4.3. Whether this difference is im-
portant depends on how large R is. For the second case, m = 100, T = 0.01,

the effect is to increase E(r) from 1.02 to 1.0205, which is negligible.



5. The Second Moment

194
ot

Approximation Using Linear Terms Only

Using (12), (13) and (17), we obtain

BGP) = (L, () (Tt () (1430, (62)) (143, (63))

(27)

1+ uz(el) + “2(64) + 3u2(62) + 3u2(€3),

when only first order terms in the M, are retained. In order to calculate

Hy(r), we use (18) which requires (ul'(r))z-
ul'(r) = (l+u2(sz)) (l+u2(e3)) and (28)
" )% = 1+ 2, (o) + 2, (eq) (29)

retaining only the first order terms in the y,. Combining (27) and (29)
‘2

according to (18) gives

uy(r) = uy(eq) + uz(sz) + “2(53) + u2(€4); (30)

the variance of the double ratio is the sum of the variances of the four

factors.

5.2 Avpproximation Using Terms up to the Third Order

For this approximation we immediately use the approximations (15) and (16).

First we have

2
w,' () = B = E(l+§l)2E(l+€4)2E(l+i )2E(1+i y2

2 3
2 3 , 2 3
+5t2 )(1+3t3+11t3 +5t3 )

2 2 3 2 2 2
+11t2 +9t2t +11t.“+5¢t +33t2 t3+33t2t3 +5t3 )

3 3 2

i

(l+tl)(l+t4)(l+3t +11¢t

2 2

(l+tl+t4+tlt4)(l+3t2+3t

3

3 2 2 2 (31)
+33t2 t3+33t2t3 +5t3

2
+11t3 ) + tlt4(1+3t2+3t3),

2
3+llt3 +5t2

2
2+3t3+1lt2 +9t2t

it

L+ 3t 43,411t 249t ¢

3 2

+(tl+t4)(l+3t 3

if one retains only terms up to the third order. Since

|

u' = by (epby () 32)

(16) gives



2 2,3 2,.. 3
2+5t2 +6L2 )(l+2t3+5t +6t

3 +6ty7) (33)

2,3 2 2,.. 3
+6L2 +10t2 t3 +10t2t3+6t3

]

(ul') (1+2t

2
1 4+ 2t2+2t +5t +4t2t

3 2 +5t

37773

retaining only terms up to the third order. Combining (31) and (33)
according to (18) gives

Uz = tl+t2+t3+t4

2 2 3 2 2 3
+6t2 +5t2t3+6t3 -t, +23t3 t3+23t2t3 ~ta (34)

2 2
+(tl+t4)(3t2+3t3+llt2 +9t2t3+11t3 )

+tlt4(l+3t2+3t3).

The linear terms correspond to the sum of the four UZ(Ei)' The higher order
terms are impracticably complicated to be used. Therefore, we use again the

special case where all ti = T and obtain:

4T + 30T2 + 112T3

fi

uy (r)

4T (1 +--]:-,§—Tm + 237%) (35)

]

= 4Tf

Since 4T corresponds to the linear terms of uz(r), f is the factor by which

it has to be increased. TFor m = 20,one has £ = 1.43, and for m = 100, one has
f =1,08, for m = 500, £ = 1,015. Thus, for m = 20, the higher terms are not
negligible; for 100 they will usually be so, whereas for 500 they are practi-

cally always negligible.



The Third Moment

(18) gives for the third moment

oy . 3
My = u3"~3(u1“u2')+2(u1'). (36)

Using directly (14), (15) and (16) and substituting one T for the s
we obtain

2.2 2 3.2
(1+3T+TZ) (1+6T+I5T24+15T)

u3'(r)

2

(L+6THLITH6T) (L+12T+106 T2 +450T°) (37)

1 + 18T+189T241224T7

omitting all terms of higher than third order.

i

Combining
2 2 3 2
uz'(r) = (14T) " (1+3T+L1T+5T)
2 3 (38)
= 1 + 8T + 44T + 144T
with (26) gives
1 [} 2 3 2 3
My (r)u2 (r) = (Q+2TH5T+6T7) (I+8THLAT +144T™) (39)
=1+ 10T + 65T2 + 278T3
up to terms of the third order.
Finally, we need
3
(ul')3 = [1+2T+5T2+6T3] (40)
according to (26)., This gives
(4,17 = 1+ 6T + 277° + 86T (41)

again omitting terms of higher than third order. Combining (37), (39) and

(41) according to (36) gzives

= 48T% + 562 T, (42)

UB '
Since Hq is not easily interpretable, we will use it only for the Gram-—

Charlier series expension to be performed later.



7 The Fourth Moment

, 2 . 0 e
Hy =g =Gy g D6 Gy D T, =30 D (43

4 4

e by 4 4, 1. % 1t (44)
' o= E(r’) = E(l+€1) h(1+€4) E(1+€2) h(l+83)
Using (14) and (15) this becomes:
y n 2 , 2
1 2t bad 3' 2 3
My = (L+6T+7T +T7) (1+LOT+85T +35T7)
N 2 3., A 3 .
= (I+12T+50T“+86T ) (L+20T+270T +1770T") (45)

Hi

1 + 32T + 560T° + 6096T°
if omitting terms of higher than third order.

Combining (26) and (37) gives

(T+2TH5T246 T (118 THL89T241224T)

? Ty =
My (r)u3 () (46)
= 1 + 20T + 230T% + 1698T°
Combining the simplified versions of (31) and (33) gives
' 2., 2 3 2 3
(u] (r)) i, (r) = (IHTHL4TH32T7) (A48 THLAET 4 LALTT)
"
= 1 4 12T + 90T% + 464T, (47
Finally, by squaring (33) we obtain
)
) 2
(ul')A = (1 + 4T + 14T° + 327%)
(48)
~ 1+ 8T + 44T% + 176T°.
Combining (45), (46), (47) and (48) according to (43), we obtaiu
uA = 1 4+ 32T + S6OT2 + 6096T3
4 (1+20T+2307T2+1698T°) (40)
+6 (1412 T+90T>+464T°)
“3(1+8THAATA4176T7)
= 48T% + 1560T-.
]
Since Hy = 414, .. ,the excess or curtosis ua/uqk approaches 3 fov swall valoes

of T; this is the value for the normal distribution.

D10
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8.2

Gram-Charlier Series Expansion

Basic Formulas

A probability density function f(x) can be expanded into a series

M3t Mi¥og
f(x) = ¢(x) (1+ —E—HS(X) + »—EZ_'HA(X) +ou.), (50)

where it is assumed that x is transformed to have mean zero and variance
%

*
1; u3 and UA are the correspondingly transformed third and fourth moments.

H, (x) are the Hermite polynomials
n :

B, (x) = x°-1
Hy(x) = ©=3x (51)
H, (x) = < =6x24+3

¢(x) is the mormal probability density.

The cumulative probability function can be expressed as

u3* u4*~3
F(x) = o(x)~¢(x) (—6""‘1-12 (x) + '——-2—2—'-113 (F)+....) (52)

where ¢(x) is the cumulative normal probability distribution.

In standard texts I found no remainder terms iIndicating how accurately
a finite series using only a few terms of the infinite series approxi-~

mates the true distribution.

Numerical Examples
8.2.1 m = 20

If we assume that all four p, are estimated from 20 injury cases, and

that the injury probability is small, we obtain:

First two moments (using linear terms only):

i .

1 =1 (53)

4
uz =350 = 0.2
First two moments (using terms up to the third order):

' o= 1 + 2__+ —§-+ 6. 1.113

1 20 202 203

(54)
by = 5+ =2+ HZ 20,089
20 20



Firvat four moments (using terms up to the third order):

ul' = [,113
U = (1,289 ] (55%)
? n
2 . [
wy o= 0.190 Hy = u3/ uz = 1,223
% 2 . s
W, = 0.315 W, = u4/u2 = 3,772

Figure 1 shows the two tails of the cumulative distribution of r. The
approximation of the first four moments was calculated from the Gram—Charlier
series. It is presumably the closest approximation to the "true" distribution
of r. The lower and upper 5th percentiles are at v = 0.37 and ¥ = 2.26
The approximation of the first two moments using terms up to the third order is
based upon a normal distribution with the "true” mean and variance; the lower
and upper 5th percentiles are N.26 and 2.N0
The approximation of the first two moments using linear terms only is based unon
a normal distribution with mean 1 and variance = 612+522+832+642. It has the lower
and upper fifth percentiles 0.22 and 1.74.
Both of the latter two approximations are unsatisfactorv since the effectiveness
is 1-R; using one of them may result in accepting an effect as significant
which is with a fairly high probability due to chance. r = 2.04 would be
considered significant at the 997 level, whereas it is only 92.5% signifi-
cant with the "true'" distribution.

8.2.2 m = 100

The corresponding results are:

First two moments (using linear terms only):

1
oo o= 1
' (56)
2.4 . 0.04
2 T 100 T ¢
First two moments (using teims up to the third order):
2 5 6 ;
p, o= 1+ + + = 1.021
. 100" 100%  100”
(57)
by =gt i ug = 0.0431
100 100

T--12



First two moments
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(terms up to the
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Two tails of the cumulative distribution of r (m=2n).




8.3

First four moments (using terms up to the third order):

ul" = 1,021

My 0.0431 58)
Wy = 0.00536 ) = UB//;EM': 0.590

u, = 0.00636 = u4* - “4/U22 . 3424

Figure 2 shows the tails of the corresponding distribution. Here, at the

left tail, the differences between the three distributions are negligihle.

At the right tail, the difference between the approximations of the first four

and the first two moments (using terms up to the third order) is negligible; the
difference between them and the approximation of the first two woments using linear
terms only may just be important in some cases.

Approximate Estimation of Confidence Limits

To calculate the entire distribution or part of it to determine for
|
which x , F(x') = l-a holds is relatively time-consuming. An approxima-

tion may be sufficient. We write
- 1) -
%) = F - - 59
F(x) E(XO) + F (xo) (x xo) (59)
We now chose xo 80 that ¢(xo) = 1-qa, X is the derived confidence limit

for the normal distribution. We define x' as the confidence limit for

the studied distribution: F({(x') = l-a. Then we have

1-0-F(x4)
—_ “.‘.‘-s-——-——-——Qa—
TR Fex ) (60)
a
(52) gives
% &
My =3
F(XO) = ¢(XO) - ®(KO)Q“g HZ(XO)*+ —EZ*-HZ(XO))
rt
M3 H4-3

ft

lma»¢(xo)(w%'ﬁz(xo) + 57 HB(XO)) (61>
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Since F'(x) = f(x), we can combine (60), (61) and (50) and obtain

* E 3
U4 M,
3 My
L g By ) 4 By (x ) y
® X = s % s (62)
. w W, -

. 4
v By ) + 5 1, (=)

If we use o = 0,05 as an example, Xo = 1,64, and we have Hz(xo) = 1,690,
H3(XO) = - 0.509, HA(XO) = - 5,904. Therefore,

* k3
0.282u3 - 0.021(u4«3)
x'-1.64 = o P’ (63)
1—0a085u3 - 0.246(u4m3).

Thus, one can calculate the approximate upper 95% counfidence limit for
_ % ' %
any distribution, wnere the Ha (skewness) and uy, (excess, curtosis)

are given.

Conclusions and Recommendations

The numerical examples suggest that for m > 100 one can use the normal
approximation, preferably corrected for the bias in ;ﬁ but for m > 400

or 300, this is definitely not necessary.

For m = 20 the normal approximation, even if corrected for bias and with
an inflated ¢, is definitely inadequate. Somewhere between 20 and 100
is an m where it becomes sufficient to correct r and inflate e. The

approximations were derived for "small" values of the . That means

that the Py have highly skewed distributions. For larger ", the distri-

butions are less skewed; for m,o= 0.5 they are symmetric. Therefore, one
can expect that the normal approximations will be sufficient for smaller

values of m than suggested above, if the T, are not small.

n-16



For small values of m one should proceed as follows:
1) Calculate ui(e.)
Iy
1
2) Calculate E(l+e.
3) Calculate E(rk)
4) Calculate uk(r)
% . %
5) Calculate u3(r) and My (r)

6) Apply equation (62) for the desired o

Elaboration
1) Calculate u,(e,)
i = order of moment, j index of p, in —=i:-—
Py Py

Formulae (8) do this
k k

2) Calculate E ) 3 B (l+sj) . Assume that only the second

1
(l+s.
order approximation will be used: k =1, 2,

1

! = +' N - . + .
E (l+€j) 1 uz(sJ) u3(ej) “4(83)
E )2 = 14 3u,(c,) = dugle,) + Su,(c,)

1+ej 273 3U73 4773
E (1+e,) = 1

02 0 14y e
E (1+ej) = uz(cj)
k k
k, _ k k 1 1
3) Calculate E(r ) = E(1+el) E(l+54) B (1+E2) E (l+e3)

u; (r) = E(rk)

4) Calculate uz(r). Use formula (18).

wl T, k

Calculate My (R) = (;;'! ;Z) Uk(r)
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Calculate My R) = (-;T“ : T) My (r)
2 4

5) Omit for this level approximation.

1
6) TFor mj> 100, use a normal distribution with ul(R) and uz(R)
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